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TTTT,E OF TFTF, TNVKNTTON 

Apparatus of Universal Multimedia Framework and Terminal with Content 
Adaptation 

CLAIMS 

(1) Apparatus of Universal Multimedia Framework Terminal with 
Content Adaptation, comprising the following steps o£ 

Building a terminal with content decoding tools that is compliant to 
certain standard; 

Describing the said terminal using DIA (Digital Item Adaptation) 
Descriptions; 

Attaching the said DIA Descriptions to the said terminal; 

Sending and submitting the said DIA Descriptions to a server for 
retrieving a piece of content; where 

The said server is parsing and processing the said DIA Descriptions; 

and 

Selecting the content which is in the matched format with the said 
DIA Description submitted by the said terminal; and 
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Delivering the said content to the said terminal. 

(2) Apparatus of Universal Multimedia Framework Terminal with 
Content Adaptation, comprising the following steps of: 

Building a terminal with content coding tools that is compliant to 
certain standard; 

Describing the said terminal using DIA (Digital Item Adaptation) 
Descriptions; 

Attaching the said DIA Descriptions to the said terminal; 

Implementing a DIA Description Generator in the said terminal to be 
able to generate DIA Descriptions on-line; 

Generating DIA Descriptions on-line to describe network condition 
and user preference based on network protocol, other tools, or user preference 
in the said terminal; 

Sending and submitting the said DIA Descriptions to a server for retrieving a 
piece of content; where 

The said server is parsing and processing the said DIA Descriptions; 

and 
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Selecting the content which is in the matched format with the said 
DIA Description submitted by the said terminal; and 

Delivering the said content to the said terminal. 

(3) Apparatus of Universal Multimedia Framework Terminal with 
Content Adaptation, comprising the following steps of: 

Blinding a terminal with content coding tools that is compliant to 
certain standard; 

Describing the said terminal using DIA (Digital Item Adaptation) 
Descriptions; 

Attaching the said DIA Descriptions to the said terminal; 

Implementing a DIA Description Generator in the said terminal to be 
able to generate DIA Descriptions on-line; 

Generating DIA Descriptions on-line to describe network condition 
and user preference based on network protocol, other tools, or user preference 
in the said terminal; 

Implementing a DID (Digital Item Declaration) Parser, EPMP 
(Intellectual Property Management and Protection) Parser, EEL (Rights 
Expression Language) Parser, HDD (Rights Data Dictionary) Parser, and DIA 
Parser in the said ter min al to be able to parse DID, IPMP, REL, RDD, and 
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DIA descriptions 

Browsing aDI (digital Item) with its DID, IPMP, REL, HDD, and DIA 
Description; 

Selecting "choice'' notes in DID menu by the said terminal; 

Parsing IPMP, REL, RDD, and DIA descriptions in DID menu in the said 
terminal if there is such description appearing in the said DID menu; 

Submitting the said DIA Descriptions used to describe the said terminal, the 
said network condition, and the said user preference to a server for retrieving 
a piece of content when there is such DIA note met in the said DID menu; 
where 

The said server is parsing and processing the said DIA Descriptions; and 

Selecting the content which is in the matched format with the said 
DIADescription submitted by the said terminal; and 

Delivering the said content to the said terminal. 

(4) Apparatus of Universal Multimedia Framework Gateway with 
Content Adaptation, comprising the following steps of: 

Building an adaptation gateway with transcoding function; 
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Building an adaptation gateway with a DIA Parser; 

Describing terminal using DIA (Digital Item Adaptation) Descriptions, 
attached to the said terminal; 

Registering the said DIA Descriptions into the said adaptation 
gateway for each of the said terminal supposed to he supported by the said 
adaptation gateway; 

Receiving content with its DIA descriptions in the said adaptation 
gateway; 

Parsing the said received DIA descriptions used to describe the said 
content by the said DIA Parser in the said adaptation gateway; 

Comparing the said and parsed DIA descriptions used to describe for 
the said content with the said DIA descriptions used to describe for the said 
terminal; 

Transcoding the said content if there is mismatched in term of coding 
formats indicated by the said comparing results mentioned in the above step; 

Generating a new set of DIA descriptions to describe the content in 
the said transcoded coding format done in the above step; 

Attaching the said new set of DIA descriptions to the said content in 
the said transcoded coding format; 
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Sending the said contents with different transcoded coding formats by 
the said adaptation gateway to the said supported terminal. 

(5) Apparatus of Universal Multimedia Framework Server with Content 
Adaptation, comprising the following steps o£ 

Building a multimedia server with stored multimedia contents; 

Creating DIA descriptions for each said content; 

Attaching the said DIA descriptions to the said corresponding content; 

Implementing a DIA Parser in the said server; 

Implementing or plugging-in adaptation tools in the said server to be 
able to perform transcoding functions between different multimedia formats; 

Receiving a set of DIA descriptions from a terminal via any means, 
where the said set of DIA descriptions used to describe for the said terminal 
decoding capability, network condition used, as well as user preference; 

Parsing the said set of DIA descriptions by the said server; 

Selecting the said adaptation tools to perform transcoding to convert 
from one format to another in the said server, according to the said parsing 
results mentioned in the above step; 
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Generating a new set of DIA descriptions to describe the said 
transcoded content; 

Attaching the said new set of DIA descriptions to the said transcoded 
content as its metadata; 

Delivering the said content with the matched coding format, network 
condition, and user preference to the said terminal. 

(6) Apparatus of Universal Multimedia Framework Server with Content 
Adaptation, comprising the following steps of: 

Building a multimedia server with stored multimedia contents; 

Creating DIA descriptions for each said content; 

Attaching the said DIA descriptions to the said corresponding content; 

Implementing a DIA Parser in the said server; 

Implementing or plugging-in adaptation tools in the said server to be 
able to perform transcoding functions between different multimedia formats; 

Pre-transcoding and storing the said content in the said server to 
several popular coding formats using the above said adaptation tools; 
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Receiving a set of DIA descriptions from a terminal via any means, 
where the said set of DIA descriptions used to describe for the said terminal 
decoding capability, network condition used, as well as user preference; 

Parsing the said set of DIA descriptions by the said server; 

Selecting the said stored content in the said server, which is in the 
required format that is described by the said DIA Descriptions submitted by 
the said terminal; 

Generating a new set of DIA descriptions to describe the said 
transcoded content; 

Attaching the said new set of DIA descriptions to the said transcoded 
content as its metadata; 

Delivering the said content with the matched coding format, network 
condition, and user preference to the said terminal. 

(7) Apparatus of Universal Multimedia Framework Server with Content 
Adaptation, comprising the following steps of: 

Building a multimedia server with stored multimedia contents; 

Creating DIA descriptions for each said content; 

Attaching the said DIA descriptions to the said corresponding content; 
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Implementing a DIA Parser in the said server; 

Implementing or plugging-in adaptation tools in the said server to be 
able to perform transcoding functions between different multimedia formats; 

Providing IPMP, EEL, BDD, and DIA descriptions in DID menu for 
user to view and select; 

Making choices from the said DID menu by the said user who is using 
a terminal; 

Receiving a set of DIA descriptions from the said terminal during the 
said choice making, where the said set of DIA descriptions used to describe 
the said terminal decoding capability; 

Receiving a set of DIA descriptions from the said terminal during the 
said choice making, where the said set of DIA descriptions used to describe 
the network condition and user preference; 

Parsing the above said set of DIA descriptions by the said server; 

Selecting the said adaptation tools to perform transcoding to convert 
from one format to another in the said server, according to the said parsing 
results mentioned in the above step; 

Generating a new set of DIA descriptions to describe the said 
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transcoded content; 

Attaching the said new set of DIA descriptions to the said transcoded 
content as its metadata; 

Delivering the said content with the matched coding format, network 
condition, and user preference to the said terminal. 

(8) Apparatus of Universal Multimedia Framework Server with Content 
Adaptation, comprising the following steps of: 

Building a multimedia server with stored multimedia contents; 

Creating DIA descriptions for each said content; 

Attaching the said DIA descriptions to the said corresponding content; 

Implementing a DIA Parser in the said server; 

Implementing or plugging-in adaptation tools in the said server to be 
able to perform transcoding functions between different multimedia formats; 

Pre-transcoding and storing the said content in the said server to 
several popular coding formats using the above said adaptation tools; 

Providing EPMP, REL, RDD, and DIA descriptions in DID menu for 
user to view and select; 
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Making choices from the said DID menu by the said user who is using 
a terminal; 

Receiving a set of DIA descriptions from the said terminal during the 
said choice making, where the said set of DIA descriptions used to describe 
the said terminal decoding capability; 

Receiving a set of DIA descriptions from the said terminal during the 
said choice making, where the said set of DIA descriptions used to describe 
the network condition and user preference; 

Parsing the above said set of DIA descriptions by the said server; 

Selecting the said stored content in the said server, which is in the 
required format that is described by the said DIA Descriptions submitted by 
the said terminal; 

Generating a new set of DIA descriptions to describe the said 
transcoded content; 

Attaching the said new set of DIA descriptions to the said transcoded 
content as its metadata; 

Delivering the said content with the matched coding format, network 
condition, and user preference to the said te rmin al 
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(9) Apparatus of Universal Multimedia Framework Terminal with 
Content Adaptation, where Describing the said terminal using DIA (Digital 
Item Adaptation) Descriptions in claim (1), (2), and (3), further comprising the 
following steps o£ 

Describing the said terminal by using a hierarchy structure, including 
terminal general feature, terminal hardware, terminal software, ter min al 
system, and terminal decoding capability as the 1st layer; 

Describing the said terminal decoding capability in different coding 
layers, from primary content, source decoding layer, system decoding layer, 
transmission layer, to the said DIA descriptions; 

Denning detail descriptions in each coding layer including coding and 
decoding parameters, to indicate the maximum supporting Tanges by the said 
terminal for different parameters used in the said decoding process; 

Defining controlling terms to use in the said DIA descriptions 
mentioned in the above, which is a set of common terms and used to signal 
between the said terminal and the said server. 

(10) Apparatus of Universal Multimedia Framework Terminal with 
Content Adaptation, where Describing the said terminal using DIA (Digital 
Item Adaptation) Descriptions in claim (1), (2), and (3), further comprising the 
following steps of: 

Describing the said terminal by using a hierarchy structure, including 
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terminal general feature, terminal hardware, terminal software, terminal 
system, and terminal decoding capability as the 1st layer; 

Describing the said terminal decoding capability in different coding 
layers, from primary content, source decoding layer, system decoding layer, 
transmission layer, to the said DIA descriptions; 

Defining detail descriptions in each coding layer including coding and 
decoding parameters, to indicate the maximum supporting ranges by the said 
terminal for different parameters used in the said decoding process; 

Defining controlling terms to use in the said DIA descriptions 
mentioned in the above, which is a set of common terms and used to signal 
between the said terminal and the said server; 

Expressing the said DIA descriptions in XML to provide extensibility. 

(11) Apparatus of Universal. Multimedia Framework Terminal with 
Content Adaptation, where Describing the said terminal using DIA (Digital 
Item Adaptation) Descriptions in claim (1), (2), and (3) further comprising the 
following steps of 

Describing the said terminal by using a hierarchy structure, including 
terminal general feature, terminal hardware, terminal software, terminal 
system, and terminal decoding cap ability as the 1st layer; 

Describing the said terminal decoding capability in different coding 

13 
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layers, from primary content, source decoding layer, system decoding layer, 
transmission layer, to the said DIA descriptions; 

Defining detail descriptions in each coding layer including coding and 
decoding parameters, to indicate the maximum supporting ranges by the said 
terminal for different parameters used in the said decoding process; 

Defining controlling terms to use in the said DIA descriptions 
mentioned in the above, which is a set of common terms and used to signal 
between the said terminal and the said server; 

Creating the said DIA descriptions in the form of SDL (Syntactic 
Description Language). 

(12) Apparatus of Universal Multimedia Framework Terminal with 
Content Adaptation, where Implementing a DIA Description Generator in the 
said terminal to be able to generate DIA Descriptions on-line in claim (2) and 
(3), where 

network condition that is related to content format adaptation is 
described by defining controlling terms, like bandwidth, delay, and packet 
loss; and 

user preference that is related to content format adaptation is 
described by defining controlling terms, like quality, color, size, streaming, 
downloading, filtering with their attributes; further comprising the following 
steps of: 
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Receiving network condition in the said terminal from network 
protocol, other private tools, or user input; 

Converting the received parameters on network condition in the said 
terminal into the said DIA descriptions by using the said controlling terms 
denned in the above steps; 

Receiving user preference in the said terminal from User Interface; 

Converting the received parameters on user preference in the said 
terminal into the said DIA descriptions by using the said controlling terms 
defined in the above steps. 

TTF.TATT,ED DESCRIPTION OF TTTE INVENTION 
EDSLD W TW K TNVRNTTON 

The present invention relates to a unified multimedia terminal that can 
access multimedia content in different formats, and relates to a unified 
multimedia framework that can handle different multimedia terminal, 
network, usage environment. 

i 

RAfreaROITND OF THE INVENTION 

MPEG and other standard bodies have created many standards in video, 
audio, system, communication protocol, content representation, content 
packaging, etc., to ease for content transfer and deliver from one place to 
another in an efficient way, as well as content storage with big volume in a 
limited space. 
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As a result of it existing contents can be found in different formats due to the 
different source coding methods, MPEGl, MPEG2, MPEG4, DV, DVCPRO, etc, 
and at the same time devices and terminals are also built in different scope to 
be compliant with certain standard but not with another. For example, a DTV 
STB (Set-Top-Box) can decode and play back MPEG-2 compliant content but 
cannot play back DV content, or MPEG-4 content. 

It would be desirable that there has a universal multimedia terminal, which 
can access and consume any content no matter what format it is. There are a 
few ways to achieve this. 

One way is to build a terminal that has a powerful txanscoder function to 
understand all the different formats and decode them in real-time, then 
encode the content into the required format in real-time. But the cost would 
be very high for having such a real-time multifunctional transcoder. It is 
definitely not advisable to use for portable terminal, even for DTV, or DVD 
like devices. 

Another way is to have such transcoder function in service provider side / 
content creation side, or in a gateway site, to pre-transcode and store the 
same content in different formats. 

In such case a set of descriptions or metadata to describe content 
representation format can be created and attached to the corresponding 
content. By matching a query submitted by a terminal with the stored 
metadata in a server, the server will decide which content in the specific 
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format will be delivered to the terminal Here the terminal has to be a 
compliant te rmin al, to be able to generate a set of pre-defined descriptions or 
metadata that the server can recognise. 

Besides the set of descriptions to address content representation format, a set 
of descriptions to describe terminal, as well as set of descriptions to describe 
other usage environment including network condition and user preference, is 
also required to define. However usage environment is different from content 
representation format and terminal, and it is changeable and selectable and 
not fixed -with the terminal hke terminal decoding capability. . 

Here this invention is focusing on defining a set of descriptions and the 
structure among the descriptions, as well as to define a mechanism for a 
multimedia framework used across different terminals and network. 

PROBLEMS TO BE SOLVED 

This invention is to try to solve the following problems: 

' The same content or media resource in certain format can be accessed, 
retrieved, and consumed by any multimedia terminal with different network 
condition and different user preference. 

A terminal with different decoding capability and network condition is able to 
access, retrieve, and consume any content or media resource that is in 
different data formats. 

MEANS FOR SOTVINfl THE PROBLEMS 

17 



ffi|£# 2003 -3041534 



#2 002-127160 



The present invention is related to Digital Item Adaptation (DIA), especially 
content format adaptation, as well as network adaptation and user preference 
adaptation according to their DIA descriptions. 

DIA descriptions are defined to describe content representation format and 

.j 

terminal decoding capability, and network condition and user preference. DIA 
descriptions are- divided into two categories: fixed and changeable with a 
given terminal. Content Representation Format Descriptions that is 
corresponding to Terminal Decoding Capability, is unlikely to change to a 
given terminal, and Descriptions on network condition and user preference 
could be changed as terminal used in different network and used by different 
users. 

A hierarchy description structure is presented with the corresponding 
controlled terms to provide a full set of DIA Descriptions on Content 
Representation Format that is used in describing terminal decoding 
capability together with other terminal characteristics. A mechanism is 
introduced to use such DD\ descriptions in both one-way and two-way 
applications where both terminal and server are implemented with DIA 
Descriptions Generation and DIA Parser so that they can understand each 
other to adapt to the terminal capability. 

On top of the DIA Descriptions on terminal decoding capability and other 
terminal characteristics, another type of DIA Descriptions is also defined to 
reflect Network Condition and User Preference that will affect content 
adaptation: A m echanis m is introduced to use such DDA. Descriptions in real- 
time streaming content delivery applications where both terminal and server 
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are implemented with such DIA Descriptions Generation and DIA Parser. 

By defining a set of descriptions for content representation format, a piece of- 
content or media resource can be described to reflect its coding format and 
style, where the set of descriptions can be denned based on coding condition 
according to certain coding standard, and also based on parameters extracted 
from the bit stream headers. 

By defining a set of descriptions for a terminal, the terminal can be described 
to reflect its conformed decoding capability. 

By defining a set of descriptions for a terminal, the terminal can be described 
to reflect its processing power, memory, operating system, etc. Such 
description is sent to a server from the terminal before the server can deliver 
content in the right coding format. 

By defining a set of descriptions for network, the network condition which a 
terminal is connected to, can be described to reflect communication protocol, 
average bandwidth, delay status, packet loss status, etc. 

By defining a set of descriptions for user preference, user's interest and 
preference can be described to reflect user's choice and selection. 

By defining the hierarchy and structure of the above descriptions, a 
multimedia framework can be built for content delivery to any terminal via 
any network. 
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By defining the hierarchy and structure of the above descriptions, a terminal 
can be built to form a universal multimedia terminal that may have limited 
decoding capability. 

By defining a mechanism used for constructing a multimedia framework, 
many of the existing and future applications can be servedfor more users who 
have different terminals and different network. 

OPERATION OF TffF. TTMW.MTTQN 

On the terminal side: 

1) A MPEG-2 1 Terminal is built by implementing one of the source coding 
tools like MPEGM Video decoder for simple profile; 

2) A MPEG-2 1 Terminal is built by implementing one of the system coding 
tools like MP4 file format; 

3) A MPEG-2 1 Terminal is built by implementing one of the Transmission 
tools like RTP; 

4) A MPEG-2 1 Terminal is built by implementing MPEG-2 1 DID (Digital 
Item Declaration), EEL (Rights Expression Language), HDD (Rights 
Data Description), IPMP (Intellectual Property Management and 
Protection), and DIA (Digital Item Adaptation) Parser; 

5) A MPEG-21 Terminal is built by setting-up a table to describe the 
terminal's characteristics such as compliant decoding format including 
source coding format, system layer coding format, transmission format, 
where the table can be expressed in XML schema or in SDL (Syntactic 
Description Language) syntax, where more detail descriptions will be 
included in each type of coding format, such as bit rate, display window 
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size, buffer size, etc. 
On the content server side: 

1) A content or media resource that is in certain data format is pre- 
tr anscoded into different data formats with its defined metadata or a 
set of defined DIA descriptions to describe each type of formats 

i 

according to MPEG-21 DIA defined structure. 

2) MPEG-21 Digital Item (DI) is generated by constructing a scene 
structure where the corresponding DID/IPMP/REL/RDD/DIA 
descriptions are structurally linked together to tell you what is the 
digital item and where is the media resource, how it is protected, what 
are the rights for using the DI, and what is the possible terminal and 
network adaptation listed in form of "choice" for the media resource in 
order to be delivered and consumed by users. This is used for two-way 
interactive application. 

3) For one-way application like broadcasting, MPEG-21 Digital Item will 
be created according to the specific terminal and network condition 
received from terminal. 

TWTATT.FD BTCSnHTPTTON OF THE PREFERRED EMBODIMENT 
The prior art is illustrated in Figure i and Figure 2 to state the current 
situation where a content in certain data format cannot be played back by 
different terminals. 

In Figure 1, it is shown that MPEG-2 MP@ML content is delivered from 
Multimedia server in module 1.1 to user in one-way, and only DTV STB in 
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module 1.4 can play back. The other terminals in module 1.2, 1.3, and 1.5 
cannot play the content 

In Figure 2, it is shown that MPEG-2 ME@ML content is delivered from 
Multimedia server in module 2.1 to user in interactive two-way, and only DTV 
STB in module 2.4 can play back. The other terminals in module 2J2, 2.3, and 
2.5 cannot play the content 

From the above examples it is understood that such situation limits the 
content accessibility by a broad range of terminals and network. 

On the other hand, it is not possible for terminal to be built to enable decoding 
all different formats of content, which is too much costly. 

The following embodiments are arranged in the two major sections: 

Hierarchy DIA Descriptions for adaptation to different terminals used in 
Interactive Two-way or One-way applications and real time streaming 
adaptation to different network; 

Interactive Two-way application case 

The interactive application is very popular in existing world, such as DTV 
Interactive data broadcasting, Internet based services, Interactive DVD, 
Interactive data access by Mobile phone, etc. 
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Typical model for this two-way application is that server provides a layer 
structured menu to be viewed by User, User selects what he want to retrieve 
by sending request to server from a client terminal, and the server processes 
the request and delivers the requested content to the client terminal. 

Here the content is referred to media resource in MPEG-2 1. 

As shown in Figure 3, MPEG-21 Multimedia Server is illustrated in module 
3.1 where content or media resource is stored attached with a set of DIA 
descriptions. 

In module 3.11 a MPEG-21 terminal is shown and it consists of source coding 
tool in module 3.10, system layer coding tool in module 3.9, transmission 
protocol in module 3.8, as well as MPEG-21 DIA parser and a set of DIA 
descriptions in module 3.7. The terminal is connected to TCP/IP, UDP, ATM, 
or other network in module 3.6. 

The case what we are talking here is corresponding to Case 2: Two-way 
Interactive Application shown in Figure 3. First of all, the terminal or user 
will browse a Digital Item, parse the DID/IPMP/REL/RDD and DIA 
descriptions based on what a user selects in module 3.5. The server delivers 
the content with matched data format to the terminal according to the choices 
made by the terminal, in module 3.4. 

In the above interactive process, the information received by the server 
consists of two types: User involved and Non-user involved. 
1) User involved information: those requests or choices made by the user 
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during the browsing, such as user preference; 

2) Non-user involved information: the terminal characteristics sent from the 
terminal automatically when the DIA descriptions are parsed through the 
DIA Parser in the terminal. 

One-way Broadcasting Application Case 

In this way, terminal is not supposed to communicate with the server 
interactively like two-way application. 

As shown in Figure 3 for Case 1: one-way Application, the terminal needs to 
initiate the content delivery by sending a request with a set of DIA 
descriptions, to tell the server "what I am" and "what I can do* in module 3.2. 
The server processes the request and the set of DIA descriptions to transmit 
the content with the matched format to the terminal, in module 3.3. 

There are two types of DIA descriptions. One type is related to terminal 
characteristics, such as terminal complaint decoding format, terminal process 
power, etc., and this type of the descriptions is fixed with the terminal and not 
likely be selected by User; while the other type is related to network condition 
and user preference which is not fixed with the terminal and it is changeable 
with different network condition and different user preference. 

No matter one-way or two-way applications, those DIA descriptions related to 
terminal characteristics have to send to the server by terminal not by user. 
For one-way application they can be submitted to server during 
communication starting period, while for two-way application they can be 
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submitted to server in the beginning or in the middle way of interactive 
communication. While those DIA descriptions related to network condition 
and user preference can be given by user or network protocol that is used in 
the communication during the delivering process. 

Hierarchy Description for Each Coding Layer: 

As shown in Figure 4, a general media resource in module 4.1 can be in the 
form of text, graphics, still image, audio, video, which are considered as 
source coding format in module 4.2. 

If there is combination of audio and video, system coding is required as shown 
in module 4.3 to synchronize audio and video, such as MPEG-2 Transport 
system and Program system which are widely used in the products. 

In some case a transmission protocol is required as shown in module 4.4, to 
achieve certain transmission purpose, such as real time transmission. 

Such a media resource is formed using various types of coding format, and a 
set of descriptions is generated to tell the coding structure of the media 
resource, as shown in module 4.5, called MPEG-2 1 DIA Description. 

Such descriptions and the layer structure among different layers can be 
expressed in XML or in MPEG-2 1 file format in the form of SDL (Syntactic 
Description Language). Here a XML based schema is used to describe such 
DIA description as one of the possible solutions (the structure of schema is 
shown in Figures 5A and 5B and the detail schema can be found in the end of 
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this section). 

In Figures 5A and 5B schema structure, we define an exhaustive terminal 
description mduchng "General" description (5.1), "Hardware" (5.2), "Software" 
(5.3), and "System" (5.4) properties. The hierarchy description of terminal 
coding capability can he seen in "CodingCapability" element (5.5). 

In general terminal description, the terminal vendor, model and its type/class 
such as encoder, decoder, gateway, router, PC, PDA, printer, Mobilephone etc 
are described. 

The hardware and software components are two important elements to 
denote the terminal capability. The brief description of each element under 
these two parts are listed below: 

CPU: Vendor, Model, Speed of the device CPU, e.g. Intel Pentium m 1.13GHz; 
Memory: Vendor, Model, Size of the device memory, e.g. Intel SDRAM PC 133 
128M; 

Speaker: Vendor, Type of the device speaker, e.g. Yamaha YMF753; 
Keyboard: Vendor, Type of the device keyboard, e.g. Toshiba 85-key Ergonomic 
Keyboard; 

Screen; it gives more detail of terminal screen, 

"Size": device screen size in unit of pixels, composed of the horizontal 
and vertical values; "SizeChar": device screen size in units of 
characters, composed of the horizontal and vertical values and 
determined by device's standard font; "BitPerPixeT: the number of bits 
of colour or grayscale information per pixel, related to the number of 
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colours or shades of gray the device can display in screen; 

TointmgB^solution'': the type of resolution of the pointing accessory 

supported by device screen. 
Hardware Support: indicate whether the terminal supports "Colour" (colour 
display), "Texanpuf (text entry), "Imagelnputf (image display), "Vricelhpulf 
(any form of voice input), "SoftKey" (Programme soft keys) and 
"SoundOutpuf (sound output through external speaker); Boolean type is 
used to denote all these supports, e.g. "yes" for "Colour" support means the 
device's display support colour"; 

AssitHardware: some assistant hardware supporting security functionality, 
"SmartCard", "Hardkey"; 

OS: Vendor, Name, Version, SerialNumber of the terminal's operating system, 
e.g. Apple Mac OS, 9.0, 12345678; 

VM: Vendor, Name, Version of the virtual machine installed on the device, e.g. 
SunJRE1.2; 

Firmware: Vendor, Name, Version of the firmware to which the device's low- 
level software conforms; 

Software Support indicate whether the terminal supports "Software 
download", "Browser" with its name and version; 

System property is also an important aspect for terminal description. 

General description of terminal system including processing "Modules", e.g. 
extra terminal tools for some special functionalities' performing, 
interconnection of "Components" and the support of "Configuration" option. 
For MPEG-21 multimedia framework, the special system property TPMP" 
should be provided. The IPMP system description includes residing 
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IPMP_Tools with their TbolID and the support of RDD/REL. 

The terminal coding capability is described in a structured mode according to 
content type (Audio, Video, Image/Graphic, Text) and the respective coding 
type (e.g. MPEG, ITU). In each coding type, profiles and levels are used .f or 
further classifying and extending. Besides these coding formats description, 
the coding parameters CControlTerms") such as Picture Size, Display Widow 
Size, Bit Rate, Frame Rate, Buffer Size, etc are the possible control items to 
use to describe coding format The details can be found in the following video 
coding structuring explanation and the terminal schema description. 

The detail structuring for video is also shown as in Figure 4 to illustrate what 
are the possible items or parameters required to describe video. 

As for MPEG-n video coding format, there are MPEGl video, MPEG2 video, 
MPEG4 video, and also MPEG4 AVC (Advance Video Coding). Under each 
MPEG video coding format, there is profile, level, version to tell the compliant 
level. 

So for a given media resource, what profile, what level, and what version has 
to be given to just describe its video coding format. It is shown as in module 
4.6, 4.7, and 4.8 in Figure 4, respectively, where Simple profile with Level 1 
and Version 1 is indicated for the video coding. 

On top of that, coding parameters are also required to be included in tiie DIA 
video coding descriptions, which is shown in module 4.9, where Picture Size: 
W/H (Width and Height), Display Widow Size: W/H, Bit Rate, Frame Rate, 
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Buffer Size, and others if there are, are the possible items to use to describe 
video coding format 

Here video can include primary video in different video formats, like CCIR601 
4:2:2, RGB with 8 bits for each colour component, etc.. 

Video format also covers DVxxx that includes DV (Digital Video) format used 
in DV camera, DVCPRO-25, DVCPRO-50, DVCPRO-HD. These are the 
popular format found in the original content and captured by digital camera. 

H.26x consists of H.261 and H.263, and mainly used in videoconference 
products; 

M-JPEG is motion JPEG; 

WMV is Window Media Video used widely in PC world; 

Real Video is another type of video format used in the product of Real 

Network; 

In the same way as video, Audio and speech also need to cover different 
formats: MPEG-n audio like MPEG Layer 2, MP3, MPEG2-AAC, MPEG4- 
AAC, and G series like G. 721/2, G.723, G.726, G.729, etc Image and graphics 
covers various types of formats, like JPEG, JPEG-2000, GIF, TIFF, XBM, 
PICT, etc. 

DIA description to describe a content structure and a terminal is shown in 
Figure 6. 

In module 6.1, DIA descriptions are listed to describe a media resource, while 
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in module 6.2, DIA descriptions axe listed to describe a multimedia terminal. 



In the front of a content structure, a set of DIA descriptions is always 
attached by described the detail coding structure of the content, as shown in 
module 6.3. 

On the other hand, for a given terminal a set of DIA descriptions is always 
requested to be implemented with the terminal to describe the terminal 
decoding capability and its processing power, as shown in 6.4. 

From Figure 6, it is clear that two formats in module 6.1 and 6.2 do not match 
and adaptation is required to enable the same content for the media resource 
can be consumed by the terminal. 

The ideal adaptation is to rely on a real-time Adaptation Gateway that 
contains transcoding module. Once the adaptation gateway receives such DIA 
descriptions as listed in module 6.1, it will convert or transcode the coding 
format to fit for the DIA description as listed in module 6.2 for consuming 
terminal. In this case, for Source Coding Layer, MPEG-2 AAC is transcoded 
into MPEG-4 AAC, and MPEG-2 video MPOtML (Main Profile and Main 
Level) transcoded into MPEG-4 video Simple Profile with Level 1 and Version 
1. For System Coding Layer, MPEG-2 Transport System is converted and 
transcoded into MP4 file format. A downsize process is required here before 
encoding into MPEG-4 Video format from MPEG-2 video due to the different 
supported Picture Sizes on two sides indicated in Coding Parameters in the 
two sets of DIA descriptions. 
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The adaptation gateway is shown in Figure 7 to illustrate the above solution. 
It consists of DIA Parser and transcoding module to convert from one format 
into another and re-deliver to a terminal. 

As shown in figure 7, in module 7.1 DIA Parser in an Adaptation Gateway is 
to process the input DIA descriptions received from a server, and in module 
7.2 the processed results after module 7. 1 are compared to the Terminal's DIA 
descriptions mat are subscribed by the terminal. Based on the results in 
module 7.2, transcoding in Source Coding layer and System Coding layer will 
be performed in module 7.3, 7.4 and 7.5, respectively for audio, video, and 
system coding format. 

Sometimes to save computation time, the conversion or transcoding can be 
done in bit stream level, and such intelligent trancoding tool can be even 
implemented in a terminal and the implementation can be different in 
different situations. These will be left to implemented to consider according 
to their terminal's process power and applications. 

There is another better way to serve for the purpose. The useful working 
model should be relying on the processing power on server side. More 
important point is the application scenario where a media resource is pre- 
encoded and stored in a multimedia server or library. In such case, the same 
content can be pre-transcoded and stored in different coding formats to match 
with the popular and widely used cases. 

A generic block diagram is shown in Figure 8 for one of the implementations. 
A MPEG-21 terminal in module 8.1 with its DIA Descriptions is sending a 
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content request to server with its set of DIA descriptions that describe the 
terminal complaint coding format as shown in module 6.2 in Figure 6. The 
server is processing the received DIA descriptions in module 8.2, and 
searching for the matched coding format for the requested content in module 
8.3. Finally the requested content in the matched coding format is being 
delivered to the terminal from the server. This case is for One-way application 
like broadcasting. 

Another implementation is shown in Figure 9, which is for interactive 
application. A terminal in module 9.1 browses a Digital Item that is described 
with DED/EEL/RDD/EPMP/DIA in (1), and the server provides different 
"choices" to indicate terminal characteristics, network condition, or user 
preference in (2). 

There are two ways for server to acquire about terminal characteristics: once 
user selects "Terminal Characteristics" displayed to the user in (3) as shown 
in Figure 9, Hie terminal will automatically send its DIA Descriptions to the 
server, and another way is to let user decide for the terminal characteristics in 
the case the user knows about their terminal by any means. Finally the 
content with matched coding format as an adapted media resource is 
delivered to the terminal in (4). 

Here Terminal Characteristics includes its complaint coding capability and 
also its processing power/memory/operating system, etc. While the terminal's 
complaint coding capability is corresponding to Content Representation 
Format that is used to describe a media resource. They are the same 
descriptions but just using different terms for different targeted objects: 
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terminal or content/media resource. 

Real time Streaming Adaptation, to Different Network: 

As explained in the above, there are two different types of DIA Descriptions: 
Fixed Descriptions to describe Terminal Characteristics which is fixed and 
cannot be changed, and Changeable Descriptions to describe network 
condition and user preference, which is not fixed with the terminal, and it can 
be different as network used is different or changed, or user preference is 
different or changed. 

The former descriptions with their hierarchy structure as well as the 
mechanism to signal adaptation and transcoding are shown in the above 
sections, and the later descriptions and the mechanism to signal between a 
server and a client terminal is described in this section. 

It is assumed that the same coding format is used for a media resource and a 
terminal. Due to different network condition like different bandwidths the 
media resource needs to be adapted to the changeable condition by any means, 
including using scalable coding techniques in source coding layer and also 
application network layer. 

There are many ways to change bit rate in real-time to adapt to changeable 
network. These include SNR scalable coding, adjusting bit rate controller, 
reducing frame rate, truncating bits for enhancement layer, employing Qof 
(Quality of Service), etc. All of these are considered as different kinds of 
adaptation tools, and they can be different in different cases. 
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In Figure 10, a real-time adaptation framework is shown to illustrate the 
streaming case where network condition and user preference is fed back to. a 
server all the time so that the server uses such information to determine what 
kind of media resource should be delivered to a terminal to match with the 
suitable bit rate. 

As shown in Figure 10, a MPEG-21 multimedia server is shown in module 
10.1 where DIA Parser, Adaptation Tools, and Media Resources are included. 
A MPEG-21 terminal is shown in module 10.2 with DIA Description 
Generator in module 10.6 to generate DIA descriptions according to the 
Network Condition in module 10.3 and User Preference in module 10.4. 

In module 10.6 a set of descriptions is listed as an example to illustrate what 
are the possible items needed to submit to the server. 

A DIA Parser in module 10.7 in the server is to process the received DIA 
descriptions from the client terminal so as to decide to select the appropriate 
adaptation tool from the Adaptation Tbol plug-in in module 10.8. Media 
Resource in module 10.9 is converted by adaptation tool, to adapt to the 
requested and suitable network condition and user preference that is 
described by DIA description. Finally the requested media resource is 
delivered from the server to the client terminal. 

A generic adaptation framework is shown in Figure 11 to illustrate how the 
adaptation is performed for a given terminal with limited decoding capability, 
different network condition and user preference. 
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MPEG-21 Multimedia Server is shown in module 11.1 with DIA Parser. 
Different adaptation tools are implemented or used as plug-in tool in the 
server side. Contents are stored, in the server as media resources to be 
retrieved and delivered to user based on request. 

MPEG-21 Client Terminal is shown in module 11.2, where DIA Descriptions 
to describe its decoding capability and processing power in module 11.6, as 
well as a DIA Description on-line generation module to generate DIA 
description on network condition and user preference in module 11.5 is 
included. 

During the starting of the communication, the terminal will send the set of 
DIA descriptions on Terminal Capability to the server, as shown in the arrow 
of "a", to start the content delivery. 

Network Condition in module 11.3 and User Preference in module 11.4 will 
feed back (he actual network condition and user preference to the module 11.5 
to generate DIA descriptions on-line anytime if it is requested. The terminal 
will send the set of DIA descriptions on Network Condition and User 
Preference to the server, as shown in the arrow of "b". 

User Interface is shown in module 11.10 to obtain User Preference. Network 
Condition can be obtained from Network Protocols, or propriety method in 
module 11.11, and it is also possible to be given by user via User interface. 

As shown in module 11.7, DIA Parser in the server side will process the 
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received DIA descriptions from the terminal and select certain adaptation 
tools form the server or plug-in tools to convert and transcode the requested 
media resource into the matched media resource to match with the terminal 
capability and appropriate networking condition and user preference. 



Adaptation tools are shown in module 11.8 on the server side, and it can also 
be implemented in a middle adaptation gateway as shown in Figure 7. Media 
Resources shown in module 11.9 are stored in the server, and it can be pre- 
transcoded and stored in the server to target on several popular coding 
formats, to avoid real-time transcoding for many users at the same time. 



The detail Terminal Description schema is shown below: 



<?xml veraum^l.O" encoding="UTF-8"?> 

<!-. edited with XML Spy v4.3 U (http://ww.xmlspy.com) by Huang Zaongyang 
(Panasonic Singapore Laboratories Pte Ltd) ••> 

<xs:schema xmmKXB^http:/A»n»ww3.or^/2001/XMLSchcnia'' 
elementFormDefault="qualified" attributeFor mD ef ault^'hinqualifie d" > 
<xs:element name= n TERMINAL"> 
<xs:annotation> 

<xs:documentation>It give the description of terminal 
capabilitic8</x6:documentation> 
</xs:annotation> 
<xKComplex'Iype> 

<xs: sequence maxOccurs="unbounded"> 
<xs:element aame-'General" minOccura="0"> 
<xs:complexType> 

<xs:sequence maxOccurs="unbounded"> 
<xe:element name^DeviceJIype" minOccurs="0"> 
<XB:simpleT^pe> 
<xs:reatariction base="xs:string"> 
<xs:enutneration value- 'Decoder"/> 
<xs:enumeration value=^Encoder"/> 
<xs:enumeration value^'Gateway"^ 
<xs:enumeration value- •Router"/> 
<xs:enumeration value- 'Camera"/* 
</x8arestriction> 
</xs:aimple'Iype> 
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</xs:element> 

<xaelement name^Device.Class" mimOccurs="0"> 
<xs:simpleType> 
<bcs restriction bas8="xs:string"> 
<x6:enumeration value="PC"> 
<xs:enum.eratioii value- 'PDA"> 
<xs:enumeraticm value="STB"/> 
<xs:enumeration value^Printer"^ 
<xs:enum.eration valuc=' , MobilePhone ,l > 
<x8:emrmeration value- m t> 
</xfl:restriction> 
</xs:simpleType> 
</xs:element> 

<xa:element name= n Veiidor" type="x8:Btxing" minOccur6= ,, (y , A> 
<xKfilement name-'Model" type -"xs: string" iniaOocurs= o 0"/> 
</xs:sequence> 
</xe:complexType> 
<tes:element> 

<xs:element name="Hardware" minOccurB="0"> 
<x8:complexType> 

<x8:sequence maxO(xur8="unbounded l "> 
<xs:clement name-'CPU" minOccurs^O 
<xe:complexType> 

<xs:attribute name="Vendor" type="x8;8trhig" u6e=="optional"> 
<xs:attribute name="Model" type="xs: string" use="reqxiired"/> 
<XB:attribute name-'Speed" type="xs:integer" use="req\rired ,, /> 
</xs:complexType> 
</x6:element> 

<xs:element name-'Memory" minOccurs="0"> 
<xs:complcxType> 

<x6:attribute name- r Vendor" type-'xsiatring" uBe-"oplional"/> 
<xs: attribute name-'Model" type-'xs:string" use="required"/> 
<xs:attribute name-'Size" type-'xs:integer" u6e="required"/> 
</xs:complcxType> 
</xs:element> 

<xs:elemenl name-'Speaker" minOccur8="0"> 
<x8:complexType> 
<xs:attribute name- "Vendor" tvpe="x8:string" use -'optional"^ 
<x8:attribute name-'Type" type- 'xe string" ufie= u required°/> 
</xs:complexType> 
</xs:element> 

<xB:elementname= ±n Keyboard' 1 minOccurs="0"> 
<x8:complexType> 
<xs:attribute name- "Vendor" type="xs:string" use="optional''> 
<xs:attribute name-Type" type="xs: string" u6e="required"/> 
</x8:complexType> 
</xs:element> 
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<xs:element name-'Scrcen" minOccurB="0"> 
<xs:complexType> 

<xs:sequence maxOccurg= n unboniided"> 
<xa:element Tiame= M Size°> 
<xs;complexTyp» i> 

<xb: attribute nam e=°horizontal D type-'xs:integer n use=^required"> 
<xs: attribute name= n vertica]" type^xsiinteger 11 u8e="req.uired n /> 
<&s:complcxType> 
<xs:element> 

<xKelement name="SizeChar" minOccurs="0"> 
<xs:complexType> 

<xs: attribute name="horizontal n type="xs:intcgcr" uee="required"/> 
<x8:attribute name=°verticar type-'xsiinteger" use^required"^ 
</xs:complexType> 
<Jx8:element> 

<xs;element name-'BitPerPixel" type="xs:niteger" minOccurs="0 fl /> 
<xs:elemeatname= 0 Poiiitin^eeolution n typc:^:^^ minOccuTS="0"/> 
</xB:sequence> 
</xs:complexType> 
</xs:element> 

<xaelemeat name-'Support" minOccurs="0"> 
<XB:complexType> 

<xs:sequence minOccurs="0" maxOccurs="unbounded"> 
<xselement name -'Color" minOccurs="0"> 
<xs:complexTypc> 

<xs:attribute names-Capability" type="xs:boolean M use-'tequired^ 
</xs:complexTyp8> 
</xs:element> 

<xs:element name= nr lbxtlaput" minOccur8="0 n > 
<xB:complexType> 
<xs:attribute Dame="Capability" type^'xaiboolean" ua>="required"£> 

<yx8:comp]exTyP e> 
<xs:element> 

<x8:elementname="lmagelnput" minOccure="0 n > 
<X8:complexType> 

<xs:attribute name-'Capabibty" lype-'xaiboolean" U68="cequited"> 
</xB:complexlype> 
</xa:element> 

<xs:elementname="VoiceInputi' minOccurs-'O^ 

<x6:complcxType> 
<xs:attribute name="Capability n type="xs:boolean" use="required ,, A> 

</xfl:complex'IVpe> 
</xs:element> 

<xs:element name-'SaftKey" minOccurs="0"> 
<xs:camplexType> 

<xs:attribu.te name="Capability" type^'xB.boolean" uBB="required"/> 
^xKcomplexTVpO 
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</xs:element> 

<xs:element name^SoundOutput" min0ccur5= n 0"> 
<X8:complexTVpe > 

<xs:attribute name="Capability" type="xs:boolean" use="required"/> 
</xs:complexType> 
</xs:element> 
<fits:sequence> 
' </x8rcompJexType> 
</xB:elemenl> 

<xs:element name^AssitHardware" minOccur8= n 0 n > 
<xs;complexType> 

<xs: sequence minOccnr8= lt 0 D maxOccur8="unhounded'> 
<xe:element name-'SmartCard" minOccnrs="0 B > 
<xKC0TnpJexType> 

<xs:attribute name=°Vendor" type^'xsistriiig" use=" optional"^ 
<xs.attribute name-'Model" type-bcs: string" U6e="required'7> 
</xs:compl&x!Iype> 
</xaelement> 

<xs:element name-'HardKey" minOccurs= n 0"> 
<xs:complexType> 

<xs:attribute name^type" type="xs: string" use=" required" £> 
</x8:complex r Iype> 
</xs:elemeiit> 
</xs:sequence> 
</xs:complexType> 
</x8:element> 
</xs:s8quence> 
</x6:complexType> 
</xaelement> 

<xs:element name-'Software" minOccurs="0"> 
<xB:compiexType> 

<xs: sequence maxOccurs="unbounded"> 
<x8:element name="OS" minOccur8="0"> 
<xs:complexType> 

<xfi:attribute name="Vendor" type-xa:atrhig" use= n aptional"/> 
<xs: attribute namc-'Name" type- xs: string" use^Yequired"^ 
<xB:attributc name^Vereion' 1 type-'xs:float" use="reqi.iired"/> 
<xs:attribute name^SerialNo" type =n xs:iiaQNegativeIai.teger" use— 'optional"^ 
</xs:complexType> 
</x6:element> 

<xs:element name-'VM" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name^Vendor" type- •xsrstring" use="reqnired"/> 
<xa:attribute name="Name" type="xB:striiig" use="required"/> 
<xa:attribute name-'Version" type="xs: string" use="required"/> 
</x8:eomplexType> 
</xs:element> 
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<xs:element name= a Firmware a minOccurs="0"> 
<xscomplexType> 

<rs: attribute name^Vendor" type = n xb - : string" u6e=°required"/> 
<xs:attribute name^Name" type="xs: string" use= n required n /> 
<xs:atLribute name="Version 0 typ8=^cs:etring° use="required"A> 
</xKComplexType> 
</xs:elBm.ent> 

<xs:element name= rl Sup port" minOcctir8= u 0"> 
<xs:complexType> 
<xs: sequence minOccurs="0" maxOccurs="unbouiidBd"> 
<xs:element, name- 'Download 0 minOccurs="0"> 
<xKcomplex'IVpe> 

<xs:attribute Tiame=" Capability" type="xs:boolean" use="required"> 
</xa:complexType> 
</xs:element> 

<x6:element name^Browser" minOccurs="0"> 
<xs:complexType> 

<xe:attribute name^Name" type-'xs: string" use="reqnired"/> 
<xs:attribute name=° Version" type^xs-iloat" u£e= f, required' , /> 
</xs:complexType> 
</xs:element> 
</x8:eequence> 
</x8:uomplexType> 
</x8:element> 
</xe:sequence> 
</xs:complexType> 
</xKBlement> 

<xstelement name-'System" minOccnrB=°(r> 
<x8: comp lexType> 
<xs:sequence maxOccurs=''unbounded"> 
<xs:elemcnt name-'General" minOceiMr8="0"> 
<xs:complexType> 
<xa:sequence minOceurs="0"> 
<x8:element name-'ModuleS" nunOceuxs="0 l, > 
<xs:compiexType> 

<xs: attribute name="ModuleID" typc= n XB:unsignedInt n use= rt requrred n /> 
<xs: attribute name- 'Proce saing" type="xs,boolean" use-'required n /> 
</xs:complexType> 
<ftcs:element> 

<xe:e lament name- 1 Componen ta" minOccurB=''0"> 
<xs:complexType> 

<xs: attribute n am e=" Comp onentJD" type-'xs:unsignedlnt" 

use="required"/> 

<xs:attribute name="Inter connect" type="x8:boolean" use="required' 1 /> 
</xs;complexType> 
</xs:elenjent> 

<x8:element name- ' Configration" minOccura="0"> 
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<s8iComplexTVpe> 

<X8:attribute name="Optiori" type="xs:boolean" use="required fl /> 
</xs.complex'fype> 
</x&element> 
</xs:sequence> 
</xs:complexType> 
<xs:elamenl> 

<xs:elemeiit name-'IPMF' minOccursF="0"> 
<xKcomplexType> 
<xs: sequence min0ocur6= n 0"> 

<x6:elemeat name- 'ResidingTbolB" minOccurs="0" maxOccurs= l, uiibounded n > 
<xs:complexType> 

<xs:attribute name-TeeUD" type= n x8nmBignBdInt n /> 
</xaeompIfixT^pe> 
</xs:element> 

<xs:element name="RDDREL'' minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Capability" type-'xs:hoolean n use=°reqviired"> 
</xKcomplexType> 
</xs:element> 
<xs:sequence> 
</xs:cmnplexType> 
<xs:element> 
</x8:sequence> 
</x8:complexType> 
<xs:element> 

<xs:element name="CodingCapability" miiiOcciirG="0"> 
<xs:complexType> 
<xh: sequence maxOccuxs= n unbounded H > 
<xs:element nanie-'Audio" minOccurs-'0"> 
<xKcomplexType> 
<x8:choice> 

<xe:element namo="MPEG"> 
<x8:complexType> 

<xs:sequence maxOccurs- 'unbounded'^ 
<xs:element name="MPEG-l" minOccurs="0"> 
<xs:complexType> 
<xs:sequence> 
<xs:element name="Layer"> 
<xe: simpleType> 
<xs:restriction baEe="xs:8tring n > 
<xs;enumeration value- 'I"/> 
<xs:enumeration value="IT7> 
<xs:enumeration value= n III"/> 
</x8:restriction> 
<hs : simpleType> 
</xs:element> 
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</x8:8equBnce> 
</xs;complexType> 
</xs:elemeTit> 

<xKelBment name="MPEG-2" miiiOccurEF= n 0' t > 
<xs:complexType> 
<xs:choice> 

<xs:elciacnt name=^LowSamplingRateLayer"> 
<xKniiiiplBTyp8> 
<xs:restriction base^xastring 1 ^ 
<xa:enuraeration value=T> 
<xs;enumeration valuo^n^ 
<x8:enumeration value="lir/> 
</xs:Tesiaricticm> 
</xK8implcType> 
</xs:element> 

<x8:element name-''BackwardCompaubleMCLayer"> 
<xs:simpLeType> 
<xs;re8Lricuon baee— 'xKString"> 
<xs:enumeration value=T> 
<xB:enumeration vabae=°n B /> 
<xs:enumeration value="III"/> 
</xs:restrictioix> 
</x8:BunpleTVpe > 
<xEelBment?> 
<x«element name="AAC"> 
<xfcsimpleType> 
<xs:refilrictioii ba6e=*XB:8tring"> 
<xs:enumeration value- 1 Low Complexity'V> 
<xs:enumeration value- 'MainProfile''/> 
<xs:enumeration valne="SamplingRateScaleablePTofile"/> 
<xs:enumeration value='"7> 
</xs:restriction> 
</xs:simpleType> 
<xs:elemenE> 
</xsxhoice> 
<&s:complexType> 
</xs:element> 

<xs:elementname= H MPEG-4 n minOccurs="0"> 
<XB:complexType> 
<xs:cb.oice> 

<xs:element name-'SyntheticProEle"> 
<xs:sirapleType> 
<XB:re8triction baee= H xs:stariBg"> 
<xs:enumeration value="Levell ,, / ;> 
<xs:entuaeration value="Level2"/> 
<x8:onumeration value- 'Level3 n /> 
<tee:restJcictioii> 
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</xs:simpLoTvpe> 
</xKelement> 

<xs:element name="SpeechProfile"> 
<xs:simpleType> 
<xs:resfcriction base= n xestring n > 
<xs:enumeration value="Le vel L"/> 
<xs:enumeration value="Leve]2"A> 
</xsrrestriction> 
<Tta:aiapleType> 
<ficsrelement> 

<xa:element namc=^ScalableProfile°> 
<xs:ample'IVpe> 
<xs.Testriction base= M xs:string n > 
<xsenumeratioQ value="Level l"/> 
<xaenumeration value="Level2"/> 
<xaenumeration value="Level3"/> 
<xs:emimeration vahie="Level47> 
</xs;restciction> 
</xs:8imple'fype> 
<X8:elemRnt> 

<xs:element name="MaiaProfile"> 
<xs:simpleType> 
<x8:reetricl2Dn base="xa:string"> 
<xs:enumeration valued Levell"/> 
<xs:entimeration value="Level2"/> 
<xs:eimme ration value=°Level3"> 
<xs:enumeration valufi= n Level4 I 7> 
</xs:rest2ictioii> 
</xs:simpleType> 
</xB:element> 

<x8:element name="HighQuIityProfile°> 
<xs:simpleType> 
<xs:resUictioii base- "xB:8tring"> 
<xs:emunoratioii value = n Level l°/> 
<xa:enumeration value= n Level2"/> 
<x8:enumeration vaJue="Level3"/> 
<xa:enumeration value- 'Level4 n /> 
<xs:onunieration value="Level5"/> 
<x8:enumeration value="Level6"/> 
<xs:eaumerati.oii value="LevelT'> 
<x8:enumeration valuc="Level8 , 7> 
</x8:rc8triction> 
</x8:simple'IVpe> 
</x8:element> 

<XB:element name="Lo wD elay Profile "> 
<xB:aimpleType> 
<xs:restriction ba68-'xs;striag n > 
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<xsceiiumerdtian valTO="Levelr/> 
<xsenumeration valnes^Xevel^^ 
<xs:onumeration value="Level3"/> 
<x«enumeratian value= n LeveM , 7> 
<xa-enumeration value-' Level5"/> 
<XKenumeration value=^.L8vel6"/> 
<xs:enumerati(ai value="Level7'/> 
<xa:enumeration value="Level8"/> 

. <xsarestriction> 
</xs:sinipleTyp8> 

</xB:element> 

<X6:element name= n NaturalProfile"> 
<xs:eimpieType> 
<xa restriction base= n x8:8tring M > 
<xs:enumeration value="LeveIl"/> 
<xa:p.numeration value ="Level27> 
<x8:enumeration value="Level3"/> 
<xs:enumeration value="Level47> 
</xe:reBtricfion> 
</xs:simpleType> 
</x8:element> 

<xs:element name= n MobilcIntienietworkiTigProfile"> 
<xs:simpleType> 
<xKreatriction base^'xsistring^ 
<xs:emuneratioa valuB="Levell"/> 
<x8:enumeration vaIue-'Level2"/> 
<xe:enmncration vahifi= n Level3 , 7> 
<xs:emrmeration value="Level4"/> 
<xs:enmneration value ="Level6"/> 
<x8.enumeration value ="Level6"/> 
</xs:re8triction> 
</xffiaimpleType> 
</xs:eLement> 
</xs:choice> 
</x8:compIexType> 
</xKelement> 
<x8:se<pience> 
</xs:complexType> 
</xs:element> 

<xs:element name="mJ-T'> 
<xs:simpleType> 
<xfnrestriction base^xs: string"^ 
Remuneration value="G.723"/> 
<xs:enumeratian value=^'G.723.1"A> 
<xs:eutunerataon vahie=?'G.726 ,1 /> 
<xs:enumeralion value- 'G.728"/> 
<xs:enumeration value=' , G.729 n />' 
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<fesrestriction> 
<yxs:ampleType> 
</xs:element> 

<xKelement name=°OtherCoding n > 
<xs: simpleType> 
<xaare8lriction baBe= n XB:BtariQg n > 
<xs:enumeration value=°AC3"/> 
<xaenumeraiion value-' DTS"/> 
<xKenxuncration value="AMR"/> 
<xs:enumexaticm valtte="LPCM"/> 
^remuneration value=°ATRA.C"/> 
<xa:enunieratian value=°ATRAC2"> 
<xs:enumeratiaii valu.e= n ATRAC3''/> 
</xeareBtrictioa> 

</xs:simpleType> 
</x8:element> 
<ftiKchoice> 
</xs:complexType> 
<x8:element> 

<xs:element name-' Video" minOccur s="0"> 
<xB:complexType> 
<xschoice> 

<x8:element name="MPEG"> 
<X8:complexiype> 

<xs: sequence maxOccure="unbounded"> 

<x8:elcment name-'MPEC-l" type=°xs:boalean" minOccur sp^O"^ 
<xe:element name-'MPEG^" minOceurs="0"> 
<x8:complexType> 
<xs:choice> 

<xs:element name^'ShnpleProfile'^ 
<xK8implcType> 
<x6:restriction base="xs:string"> 
<x8:eaumeration valuc-'MainLever/> 
<fefl:rfistriction> 
</xs: gimpleTyp e> 
</xs:elenient> 

<xs:element name="MainProfile"> 
<xB:simploType> 
<xs '.restriction base="xs: str ing"> 
<xs:enumeration valae= H LowLevel ,1 A> 
<xKenumerataon value=^aiiiLevel n /> 
<xs:enumeration value-*Highl440Level n /> 
<xs:ennmeratioix value- 'HighLevel"/> 
</xs:restriction> 
</xb: simpleTyp e> 
</xa:elemeiit> 

<xs:elemeat name="SNRScalableProfile"> 
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<xasimpleType > 
<xa:restriction ba8e-'xs:string''> 
<xs: enumeration vahie=°LowLeverV> 
^'.enumeration value- I MainLevel n /> 
</xs:restariction> 
</xKsimpleType> 
</xs:element> 

<xs:element aame= n SpatialScalableProfile n > 
<xffiaimpleType> 
<xs:restriction base^ , x8:Btring°> 
<x3:enuTneration value="MainLeve]''/> 
<xs:eimmeration value= n Highl440Leve] , 7> 
<xs:enumeration value^IighLever/> 
</xs:re8triction> 
Oxs:simpIeType> 
<foa:clomcnt> 

<xs:element imme- , Hig;hProfile n > 
<XKsimpleType> 
<xs:re6tridion base="xB: string^ 
<x8:ennmeration vahie^MaiiiLevel"^ 
<xs:enumeraticra valtie="Highl440Lever/> 
<x8:enumeration value="HighLever/> 
</xs:reetriction> - 
</xs:sinipleType> 
</xs:element> 

<xB:element name="MuHiviewPrufile"> 
<xs:8impleType> 
<xs;reatrictioQ base="xs: Htring"> 
<xa:enumeration value= n MainLevel"/> 
</x8jrestriction> 
<xs:frimpleTVpe> 
</xs:element> 

<xs:e]ement name= n V422Proiile' , > 
<x8:simpleTyp8> 
<xs restriction base- "xs: string"> 
<xe:enumeration value- "MainLe.vel"/> 
</xsarestriction> 
</xB;8impleType> 
</xs:element> 
</xachoice> 
</x8:complexType> 
</xa:element> 

<xs:element name- 'MPE CM" minOccnrs="0"> 
<xs:complexType> 
<xs:choice> 

<xs:element name="SimplfiFrofile"> 
<Scs;simple r IVpe> 
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<x&rc8triction base="xa:8iaring"> 
<xs:enumeratioii value=°LevelO"/> 
<xs:enumer a Lion value=°LevBll"/> 
<xs:enumeratzon valuc=°Level2"/> 
<xa:eiiumeration value="Level3 n /> 
</xs:restriction> 
</xs:simpleType> 
<xs:clcment> 

<xs element name= n ScalableProfile"> 
<xs:simple'rype > 
<xs:re8triction ba6e="xB:8iamg"> 
<xs:enumeration value-'Level 1 "l> 
<xs:enumeration value- 'Level2"/> 
</xb: restriction 
</xs:simp]eType> 
<xs:elemeirt> 

<xs:element name=" Advance dSimpleProfHe"> 
<XB:simpleType> 
<xs:re8triction bas8=°xs:8lxing"> 
<xs:enumeration value="LevelO"/> 
<xs:enumeration value="Levell"/> 
<xs:enumeration vahie^Level^'^ 
<xs:emimeration value= n T.£vel3 n /> 
<xs:emimeration value="Level4"/> 
<xs:enumexatioa value="Level5"/> 
<xs:restriction> 
</xh aimpleType> 
</xs:element> 

<xs:element name="CorGProfile n > 
<xe:eimpleType> 
<X8:restriction base="x8:string"> 
<xs:enumeration v alue=" Level l"/> 
<xs:enumeration value="Level2"/> 
</x8:rcBtriction> 
</xs:Kimp]eType> 
</xs:element> 

<xs:element name="CoreScalableProfile"> 
<xs:einipleType> 
<xs:restriction base= n xs: striag R > 
<xs:enumeratitm value= M Levelr , A> 
<xs:emuneration value="Level2"/> 
<xs:eiiumeration value="Level3"/> 
</xs:restriction> 
</xKbTinpleType> 
</xfi:element> 

<xs:element, nam e- ' AdvancedCoreProfile"> 
<X8: 8impleType> 
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<xa-restriction base^xestring^ 
<xs:anumeratioa value=°Level 1 "t> 
<xs:enumeration value= 0 Level2"/S» 
</xarestTiction> 
<fossimpleType> 
</xs.-element> 

<xs:element name - 'MainPro file *> 
<xs:simpleType> 
<xB.restriction base-'xs:strmg"> 
<xs:enumeration va]ue=°Level2"/> 
<&8:enumeratum vahie=°Level3 n y> . 
<xs:enumeration value="Level4"/> 
</xe:re8triction> 
</xssimpieType> 
</xs:eLement> 

<xs:element name= n NbitProfil©"> 
<xesiiiipleType> 
<xs:re6triction base="xK string"> 
<xs enumeration vahie="Level2"/> 
</xs:restrictaon> 
<Vxs:simpleType> 
</x8:olcmcnt> 

<xs:element name= n Advanc8dRealTimeSimpleProfilc n > 
<XKsimple1Vpe> 
<xs:restriclion base="xs;striiig"> 
<xB:enumeration value^LevelW^ 
<xs:enumeration value^LovcI^'^ 
<xs:enumeration vahie="Level3"/> 
<xs:enumeration vahie="Level4"/> 
</xs:restriction> 
</xs:6impleType> 
</xs:element> 

<xs:element name^AdvancedCodingBfSciencyProfile^ 
<xs:simpl©'I^pe> 
<xBure8trictaon ba8e="x8:strrag n > 
<xs:enumeration value="Levell"A> 
<x8:enumaration value ="Level2"/> 
<xs:enumeration value="Leve!3"A> 
<xfl:enumeration value ="Level4' , /> 
</xB:rBBtriction> 
</xs: simpleType > 
</x8:elcment> 

<xs:element name=°SimpleStudioProfile ,, > 
<xs:simple']^pe> 
<xsare8triclion bae8="xB;string"> 
<xs:enumeration value="Levell n /> 
<xs:enumeration value- , Level2"/> 
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<xs:enumeration value^LavelS^ 
<xs:enumeration. value-"Lcvcl4"/> 
</xs:re8triction> 
<te:sirripleType> 
</xs:element> 

<xeelcment name-'CoreStudioProfi1e n > 
<xa: simpleType> 
<xs: restriction base-'xE:string' , > 
<xs:enumeration value^Levell"^ 
<xs:en\tmeratioii vaIuR=Tiervel2"/> 
<xs:enumeration value -°Level3 a /> 
<xs:enumeration value="LeveH"/> 
<6cKrestriction> 
</xs:simp]eType> 
</xs:element> 

<x6:element name^FGSProfile'^ 
<xs:simpleType> 
<xs: restriction base-'xs:string"> 
<xs:enume ration value= 0 LevelO"/> 
<x8:enumeration valuc= n Lcvell n /> 
<xa:emimeration value="Level2 , '/> 
<xs:enumeration valtLe="Level3°/> 
<xs:enumeration vaiue="Level4"/> 
<XB:enumcration. value="Level5'7> 
</x8:restrictian> 
</xs:simpleType> 
</xs:elenient> 

<xs:elementname^SimpleFaoeAjiimatinnProfile n > 
<xs:simpleType> 
<xs:restriction base-'xs:string''> 
<xu:eaumeration value="Levell"/> 
<x8:enumcration value="Level2'7> 
<xs:restriction> 
</xs:simpleType> 
</xa:elflment> 

<xs: clement name="SimpleFBAProfile , '> 
<xs:RimpleType> 
<xs;restriction baee= B xs:6tring"> 
<X8:enumeration value="LeveirV> 
<xs:enumeration value="Tievel2"/> 
</xs:restriction> 
</xs:shnpleType> 
</xs:element> 

<xs:elementname= n Ba8icAiumated , IfextureProfile' , > 
<xs:6impleType> 
<x8:restrictioii base-'xs: etring"> 
<xs:onumeration value=^Leve1 1 "/> 
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<xKenumeration value="Level2°/> 
</xRrre stricti cm> 

</xs:siiapl8Type > 
</xe;element> 

<xselement name="ScaIabl8T0xtureProfidB"> 
<xfi:eimpleType> 
<X83re8tricfion base- l xs: staring"> 
<xs:eiiumeration value ="Levcll n /> 
</xfcrestrictioti> 
</xs;siniple l I , ype> 
</xs:elemene> 

<xselement name^" Advance dScalable1bxtuTeProfile"> 
<xb: eimpleTypO 
<xsurestriction base=^xs:8tring n > 
<xKenumeration value- 'Level l"/> 
<xs:emimeratioii value="Level2"/> 
<xs:emimera1ion value-'Level3"/> 
<^xKtestriction> 
</x8:simpleType> 
<yxs.element> 

<xs:element name=°HylwidProfile'> 

<xs:simpleType > 
<xsa-estriction base="x9:atring''> 
<xs:enumeration value-' Levell7> 
<x8:enumeration value-'Level2"/> 
</xfnrestriction> 
</xs:8impleType> 
<xB:olcment> 
</xs:choice> 
</xs:complexType> 
</xs:elemBiit> 
</xs:eequence> 
<7xs:complcxType> 
</xs:element> 

<x8:element Qame= n ITU_T'^> 
<xa:simpleType> 
<xs;restriction ba8e="xB:8tring"> 
<xs:enumcration valua="H26l"£> 
<x8:eirameration value="H263"/> 
</x&re6triction> 
</xs:simpleTVpe> 
</xs:elemeiit> 

<x8:element name^M-JPEG'^ 
<xs:simple'IVpe> 
<XEre8triction basc="xs:etxing"> 
<xs:enuraeration value="mjp2ProSle"/> 
<xB:enumeration value="mj2sProfilo"> 
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</x8rrestrictioB> 
<xs:simpleType> 
</xs:elemenl> 

<xs.element name="OtherCoding"> 
<xKaimpleType> 
<xs ^restriction base="xs;stxing"> 
<xs;enuraeration value-'Real Video" /> 
<xs:ennmeration vaIue="WMV"/> 
<xs:enumeration value- 'QuickTime"/> 
</xsjreslriction> 
</xs:8iinple'Itype> 
</x8:element> 
</xs:choice> 
</xs:complexType> 
</xs:element> 

<x8:element name= n ImageGrapbdcs n minOccnrs= n 0 n > 
<xKeiinpleType> 
<xs:restriction base=''xs:struig"> 
<xa:enxunerataon value="JPEG"/> 
<xs;en\uneration value="JPEG2000"/> 
<xe:enume ration value= n TIFF n /> 
<3cs:enumeration value-'GIF"^ 
<xs:enumeration value="XBM"/> 
<xs:enumerafcLon valtie="PNG"/> 
<xs:erLunueratioii value=""/> 
</xs:re8txicliun> 
</xs:sunpleType> 
</xe:element> 

<xs:elcmont name="1tex1f minOccuiB= ? '0"> 
<x6icomplexType> 
<xs:choice> 

<xeelement name-' ASCII" type- 'xs:booleaii n y> 
<xs:element name-'Non-ASCII"> 
<xs:simpleType> 
<xs:restriction ba6e="xs:string' , > 
<xs:enumeration valuc-'HTML"/> 
<x8:enumeration value- 'ISO-8869-l"/> 
<x8:enumeration value^Sliift._JTS n A> 
</xa:refitriction> 
</xs:simpleType> 
</xs:eIement> 
</xs:choice> 
</xs:complexType> 
</xa:element> 

<xs:elemfint name ="Conta:olTerm" minOccurs="r)"> 
<xs:complexType> 

<xs:sequence m axOccurs^" unbounded'^ 
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<xfl:element name="DisplayWinSize" min Occur s="0°> 

• <xs;complexTyp8> 
<xs:attribute name=*'Width n type="xs:integer" use="required ,, /> 
<xk attribute name="Height" type="xs:integer n use= n iequired"/> 
</xs:complexType> 

</x6:element> 

<xs:elemeiit name- 'PictureSize" minOccxir5= o 0''> 
<xa:complfixType> 

<xKattribute name -'Width" type=^csdntcger n usfi="required"/> 
<xs:attribute name= n Heightf type="xs:iiibeger" use=" required" /> 
</x8:complexType> 
</xB:element> 

<x8:elementname= , •Bi1xate ,, type="xa-integer" miriOcairs= o 0 u /> 
<xs:element name^BufferSize" lype-'xs±ateger n minOccurs="(y , /> 
<XB:element name- "FrameRate" type="xs:integer" minOccurs- 1 0"/> 
</x8:eequence> 
</xs:complexType> 
</xs:elemenl> 
</xa:afiqueace> 
</xKcomplexType> 
<ftts:element> 
</xs:e8quence> 
</xsxomplexType> 
</xKelfimeni> 
</xs:schema> 



A'HVAlVlTAfrRS ffl?TWR TTMVTCNTTON 

A multimedia framework built with the defined mechanism is able to adapt to 
different formats of content across different terminals and networks, which 
will be used in content retrieval, content delivery, Video-on-Demand, digital 
library service, etc. 

Aterminal built with the defined structured DIA descriptions is able to access, 
retrieve, and consume content in different formats, and it is able to use in 
different applications and different network conditions to expand its 
usefulness. 
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An adaptation gateway built with the defined structured DIA descriptions is 
able to parse and process the input content with its DIA descriptions, to 
convert the content into another format to match with the required format 
used in the supported terminals. 

A server built with the defined structured DIA descriptions is able to select 
adaptation tools to convert content from one into another format, to match 
with the required format by a terminal, so that it can serve for variety of 
terminals to expand its business scale. 

BRTEF DESCRIPTION OF THTC DttAWTNQS 

Figure 1 shows the Prior Art 1- One-way Content Delivery to Users 
with Different Types of Terminals. 

Figure 2 shows Prior Art 2 - Two-way Content Retrieval and Accessing 
by Users with Different Types of Terminals. 

Figure 3 shows A Terminal with MPEG-21 DIA Descriptions and 
MPEG-21 DIA Parser. 

Figure 4 shows Hierarchy DIA Descriptions for Each Layer to 
Describe a Media Resource. 

Figures 5A and 5B show the Architecture of Terminal Description 
XML Schema. 

Figure 6 shows DIA Descriptions for a Media Resource and a 
Terminal. 

Figure 7 shows Illustration of an Adaptation Gateway/Terminal from 
one format with its DIA Descriptions to another format with its DIA 
descriptions. 
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Figure 8 shows Illustration of MPEG-21 Terminal with DIA 
Description used in one-way Application. 

Figure 9 shows Illustration of MPEG-21 Terminal with DIA 
Description used in Interactive two-way Application. 

Figure 10 shows Real-Time Adaptation Framework for Streaming 
Content Delivery. 

Figure 11 shows a Generic Adaptation Framework to a Terminal with 
Different Network Condition and User Preference. 
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3.1 



MPEG-21 Multimedia Server 
With stored contents described by sets of DIA Descriptions 
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TCP/IP, UDP, ATM, 



Case 1: A set of DIA Descriptions provided for one-way application 
Case 2: MPEG-21 DIA Parser provided for two-way application 
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RTP, H.32X, ... 



One of the system standards could be supported: 
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Audio: MPEG I Layer 2, MP3, MPEG2/4 AAC, AC3, G.7XX 
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MPEG2 ^MPEG2AACaHdio 
->MPEG2 video 

-> Coding Parameters 
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Frame Rate: 30 fps 
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mm%] frmmmmm 

Apparatus of Universal Multimedia Framework Terminal with Content 
Adaptation is provided. The apparatus includes the following steps of: 
Building a terminal with content decoding tools that is compliant to certain 
standard; Describing the said terminal using DIA (Digital Item Adaptation) 
Descriptions; Attaching the said DIA Descriptions to the said terminal; 
Sending and submitting the said DIA Descriptions to a server for retrieving a 
piece of content; where said server is parsing and processing the said DIA 
Descriptions; and Selecting the content which is in the matched format with 
the said DIA Description submitted by the said terminal; and Delivering the 
said content to die said terminal. 
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K*-^fc©IBTf«^ftmi-©K:fflv^6nsiW«r»ftajfe1-6^7 1 y^i: 

&»£©&«>£, XMLT'lulBDI AlH^ft^JltS^^y^il 
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**©-«»<&*, «*^-K9x7, «5f5V7h9x7, «*5/*?J», £ 



8 



ffi!E# 2003-3041534 



#2 00 2-127160 



J: Of, mitoVJ^ZLX. ***#ft«jtift^tf, »M*fcfcMv*TtMB«5fc 
SDL (*A|S3*M) ©^T'l&fiBDI AlB^Sr^l-S^x^^i: 



9 



mE#2 0 03-3041534 



#2 00 2-127160 



[3^©fN«M!] 

[0 0 0 1] 

So 

[0 0 0 2] 
[0 0 0 3] 

^©^H£bT> S6#©3>^>^tt, Hft8V-^«fffl;m MPEG1 
, MPEG2, MPEG4, DV, DVCPRO^Cj:^, I&S7f-V»^ 
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[0 0 3 7] 
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zzx% nyryv\t, mpeg-2 i^f-f7 • 'JV-^fc*tf*i5. 
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r©^T*tt, 3B5fttt, ^£fa77"y^-^H>©J:7K:>f >#5#x-f 7lC 
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Wttt. T**»V*9 OS. 9. 0. 1 2 3 4 5 6 7 8, 
[0 0 6 8] 

vm *«. ^^x ( c«a*nfe««-7-»©A-y 3 >- 

ti, SunJREl. 2, 
[0 0 7 0] 
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[0 0 7 1]. 
[0 0 7 2] 

feitf r#^j jr^S/a^CD-fl-stf- h&-£A,T*v^o MP EG- 2 1 v/i/^* 
f>fr • 7V-At7-^tC^fbT, #ii/XfA#t TiPMPj 

^§t^s, ipmpj/^xaib^^ -ene>©^-;i/ (Tool) iDg^tf 

RDD/RELCD-9-7K-M:^1-§SSl PMP_To o 1 s £^fc 0 
[0 0 7 3] 

-f y*, mh) £.£r>*#?3HHb#-f (M;Ltf> MPEG, ITU) JC££ 

[0 0 7 4] 
[0 0 7 5] 

MPEG-nlffti^7t-V^ h \zMt& i: 5 }C, MPEG1 fcf-rtf, 
MPEG2tfft, MPEG41fft, f lt*feMPEG4 AVC (7 

fcfx^^fc) ^#^-T^ 0 #MPEGtfx^#fb7^-V7 hlZML 

[0 0 7 6] 
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£#;lfcttft&&e>£V^ H4© i es;a-^/4. 6, 4. 7£J;tf4. 8JC£V% 
T*ft^fta*3ftTV^ £5JC, I/^A/lfeJ:tf^-^a>l 
(Simple) • ^^7T^;l/^^7 ^ ^#'fb^C#bT^3tlTV^5 0 
[0 0 7 7] 

9 • 1MX : W/H, Ify h • I/- K U— K y 7 7 • X, 

tfxtf^ -JH&IBMlC^ £ ft * * < «F#fc^ 9 * - * $ ft § • 
[0 0 7 8] 

fcfx#tt, CC I R6 0 1 4:2:2, ##5- • h 
KttLX 8fcTy h$:ffSRGB, ^<Z)J:e>&, M&St^rt ■ htf) 

[0 0 7 9] 

Iff^ • Mi, DV^^^T*ffiV\e>ftSDV 

ft (Digital Video)) 7*— TV K DVCPRO-25, D 
VCPRO-50, DVPRO-HD^tfDVxxxfeij;t-tS 0 dft^te 

[0 0 8 0] 

H. 2 6xti, H. 2 6 133J:tfH. 2 6 3t*$k fro-r l/fcT£Sft5!(i& 
T?±Klja^&ftS. 
[0 0 8 1] 

M-JPEG&, ^-i/3>JPEGT^§ G 
[0 0 8 2] 

WMVtt, PC©WT*j£<MV>e>ftS^^>K^ • ^7*-f 7 m tfrtf (W i 
ndow Media Video) Tlli, 
[0 0 8 3] 
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U Tfr • Ifx* (Real Video) (i 'J7;V • %V (Re a 

1 Network) <Z)^SrlCffiV> &*T,6B0©* >f ^(Dtf-rtf • 7*-?9 hT* 

[0 0 8 4] 

fcf-rtfilliC^Sre, t-f^fci^^-f^57*- , 7^ h : MP 
EGU-ft 2 0j:^j:MPEG-nt-f-ft , MP3, MP E G 2 — A AC 
, MPEG4-AAC, fc^tfG. 721/2, G. 7 2 3, G. 7 2 6, G. 
7 2 9^©£3fcGS/y-Xfc;fcrt-f S&HtffcS. Mt£ J: 15^5:7 

JPEG, JPEG-2 0 0 0, GIF, TIFF, XBM, PICT, 

[0 0 8 5] 

3>«r>y«5ifeJ:tF38*S:ia3* > rsfc«)©D I AfBMfcS 6 fca**. 
[0 0 8 6] 

^E^rL-;i/6. ltit DIAffiiSWU ^f-f7 • y V-*feffi&'* Sfcfcfc 

y* 1*2*1, ^e;a.-^6. 2tit diabjih ^/i/f-^-f rw^&tftfc 

[0 0 8 7] 
[0 0 8 8] 

e> ic, sgjfcfc-JHbtttBfc «fc -e ® t7 - siajfci* ^ < «*tcn^s *i s r £ 
#flj*ics$a*is. 

[0 0 8 9] 

fro, *7^7 • y y-7,ic^bTi^C3>x> v y^* , r^ffiT^s«J:e>ic , t 

6 «) £»te#&ST? & 3 £ o Z. £ &m & T* & 5 . 
[0 0 9 0] 
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^zl-;I/6. 2tC^J#^tlfeD I AfH^lC-^$it^ 0 30^<&&C V~X# 
#ftl/-f-¥&C*fLT> MPEG-2 AACd MPEG-4 AAC{:h7>^ 
^oMPEG-2 Iff^MPOML (±I^D 7 7"f ^fcitfi- 
gl/^l/)^ KiKLevel) 1^0!/t-^3> (Version) 1 
l:ttSMPEG-4 tfrt-»^- ^U7 7>f;V (Simple Pro 
file) Kh^yxn- FSftSo i/^xA^^bU-f-Y (System C 
oding Layer) KttLT, MPEG-2 • ( 

Transport System) &> MP477-f;V ' h &Cg£$| 

Sti7b>oh^>xn-K$4iS= 2ICDDI Aift^Cfc^T,. r^f#^A°^^- 
#j fC^2o<Z)1M FtcKU h^tlTV>-§> rij^iMXj 

V^3hfr£>, MP E G — 2 tfr^ii)^, MPEG-4 ^7^-7^ Fa© 

[0 0 9 1] 

sMcd I aa 0 -- y-fc^tfh^^n-f^ >^ • ^a.-;i/T*$t/&£*i5o 

[0 0 9 2] 

tt, if- Afri^tfifcofcATJD I AfBj&fc&SU ^a-;i/7. 1 (D^lrii 
, MMVtcffigklt, ^i?^-)l7. 2T^*iCJ:oT#^$^^^©D I A|H 

fcOct^XxAfTSHb tf-x-f Iff**, £±tf^X^A$Hf<fb:7 

*-^y MC^LT^^eTl^^-;!^. 3, 7. 4£J;tf7. 5T'^f$tl 

So 

[0 0 9 3] 
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[0 0 9 4] 
[0 0 9 5] 

£j&J&JR©-oi:b*t, HK»fc:?ny*BS:B8K3-r. *<Z)D I Afaj££ 
WMPEG-2lSg^^a-;i/8. Hi, 06(0^^-^6. 2 {C^f 
***»«F^ft7*-W hSrlBM-TSDI AiB5£©Sfl£ a>-r>yH 
^-/ItC^oTVNSo tf- Ate, ^rL-;i/8. 2T»SW3tofeD I AIS 
j&fcjMU ^o=5^rL-;i/8. 3T*Jg:£$;ft£a>x>y&c#bT-^bfc^ 

[0 0 9 6] 

„ ^Pa-ZbO. 10«*tt, (1) }CJ3^TDID/REL/RDD/IPM 
P/D I A-eSB3£3:ft5f : ^#;V • T-f ^AfeHR'TS. "9— r ^ 
a-fXj £#;LT, (2) CfiVxT*5M«, *fctta.— * 

[0 0 9 7] 

if- A«#tt5:i#t^^0^^t5, a-if#, 09 £ 
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v-ak.*(7)di ABi&z%wimKmm?z>o mourn*, a— ir#v*i* 

-V>rhW53>f>7», (4) lC^T«5fcK:BB#3*l<&. 
[0 0 9 8] 

[0 0 9 9] 

IBM (Changeable Descriptions) -e&£ 0 D I AlBfc&te* 
[0 10 0] 

*g£ fcJiaH" 5 JM*& £ J: ffl* £ M * Z> *»© Wfctt, ±© * * J/ a > K 
[0 10 1] 

[0 10 2] 
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So 

[0 10 3] 
[0 10 4] 

Hi oicavr DiAA-t, *i^y-;k fejc^r-fT-'jy-^ 

^iftfi^a-MO. 11C, MPEG-2l7^f-f7'tW^ 
£;ftS 0 MPEG-2 1^1i, =E^a-^10. 5 ODD I ASBJfi»4»«:ff^ 
t^a-MO. 2-e^StlTfe.y, ^a-M0. 3©#y hr7-^#fc 
itJfa.— if 10. 4©rL— if • ^"U 77 l^XlCjSCT, DI AfBx&&£/&"t5 

o 

[0 10 5] • ' 

[0 10 6] 

■fr- /tCD^a-TH 0. 7 0>D I AA-iftt, ^9>fT> hSB^&SW* 
ofcDI AftM^r^Mb, ^^a-A/lO, 8 05S^y-/l/ • ^ ^>f >^ 

y-*«, »#y-^/klJ:oTJK«atl, DIAIB3*Kl*oTS3j*3*t<5K#S 

ftfcMSfc*? hy-^^#fe<fct?iL— if • ?y yri^^^ic^fSc -etr 

So 
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[0 10 7] 

-8»fc»£7l/-At7-*€:Hl 1 BUS, KgStifcfc-^fbtB 

[0 10 8] 

MP EG- 2 1 "7;1/^*tV T • Afc, DIA^-.tSttS^^- 
[0 10 9] 

^ya-M 1. 6K:-e©«#fl;«*feJ:tf«M*&IBjfi't6fc«)©D I A 
ifetMC^SJa-Zl/l 1. 5lC#y HP #3. —if • ^J77 V 

£/n-;i/l 1. 2 {CMP EG- 2 1 #^-f 7> h^7K$:^-to 
[0 110] 

[0 111] 

-/Uc*y h J: to-if • 7"'J77b>X©-I(iDD I A|3i££*£ 

So 

[0 112] 

rL-if ■ 7'U7 7^>^2:#5ta)}C ; E^a~M 1. 1 0 {cn-if • >f 
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[0113] 

bfc^f'fr- u y-xtc^mb^o b^^^n- K«r^<-9— A^&fes-s 

[0 114] 

i. gic^bk^x-f r • yv-xit i*-- Aicsmsfu ^o-e*ij±, 

#<<Z)rL— tfic^f-rsu 7/1/* >fi* • b7>xa-f^ >^$:HI^-t§fc«)}C> 
«»(i!)A^ft5«Ffft7#-7»; Y*9->fv ht^<"?^ h5>X3- K£ 
ft, "9— AKHa«*e^-5. 

[0115] * 

<?xml version="1.0" encoding="UTF-8"?> 

<!— edited with XML Spy v4.3 U (http://www.xmlspy.com) by Huang Zhongya 
ng (Panasonic Singapore Laboratories Pte Ltd) — > 

<xs:schema xmlns:xs="http: //www. w3.org/2001/XMLSchema" elementFormDefaul 
t="qualif ied" attributeFormDefault="unqualif ied") 
<xs:element name="TERMINAL"> 
<xs: annotation) 

<xs:documentation>It give the description of terminal capabilities</x 
s: documentation) 
</xs: annotation) 
<xs:complexType> 
<xs : sequence max0ccurs=" unbounded") 
<xs: element name="GeneraP min0ccurs="0") 
<xs:complexType> 
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<xs: sequence maxOccurs=" unbounded" > 
<xs: element name="Device_Type" minOccurs="0"> 
<xs:simpleType> 
<xs:restriction base="xs: string") 
<xs: enumeration value=" Decoder" /> 
<xs: enumeration value="Encoder"/> 
<xs: enumeration value=" Gateway"/) 
<xs: enumeration value="Router"/> 
<xs: enumeration value="Camera"/> 
</xs: restrict ion) 
</xs:simpleType> 
</xs:element> 

<xs:element name="Device_Class" minOccurs="0"> 
<xs:simpleType> 
<xs: restriction base="xs: string") 
<xs: enumeration value="PC"/> 
<xs: enumeration value="PDA"/> 
<xs: enumeration value="STB"/> 
<xs: enumeration value="Printer"/> 
<xs: enumeration value="MobilePhone"/> 
<xs: enumeration value=""/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs: element name="Vendor" type="xs: string" minOccurs="0"/> 
<xs:element name="Model" type="xs: string" minOccurs="0"/> 
</xs: sequence) 
< /xs : comp 1 exType) 
</xs: element) 
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<xs: element name=" Hardware" minOccurs="0"> 
<xs : comp 1 exType> 
<xs: sequence maxOccurs=" unbounded" > 
<xs: element name="CPU" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Vendor" type="xs: string" use="optional"/> 
<xs: attribute name="Model" type="xs: string" use="required"/> 
<xs:attribute name="Speed" type="xs: integer" use="required"/> 
</xs:complexType> 
</xs:element> 

<xs:element name=" Memory" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Vendor" type="xs: string" use="optional"/> 
<xs:attribute name="Moder type="xs: string" use="required"/> 
<xs: attribute name="Size" type="xs: integer" use="required"/> 
</xs : comp 1 exType> 
</xs:element> 

<xs: element name=" Speaker" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Vendor" type="xs: string" use="optional"/> 
<xs: attribute name="Type" type="xs: string" use="required"/> 
</xs : comp 1 exType> 
</xs: element) 

<xs:element name=" Keyboard" minOccurs="0"> 
<xs:complexType> 

<xs: attribute name="Vendor" type="xs: string" use="optional'7> 
<xs: attribute name="Type" type="xs: string" use="required"/> 
</xs:complexType> 
</xs:element> 
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<xs: element name=" Screen" minOccurs="0"> 
<xs : comp 1 exType> 
<xs: sequence maxOccurs=" unbounded") 
<xs: element name="Size"> 
<xs:complexType> 

<xs:attribute name="horizontal" type="xs: integer" use="requi 

red"/> 

<xs:attribute name="vertical" type="xs: integer" use="require 

d"/> 

</xs : comp 1 exType) 
</xs:element> 

<xs: element name="SizeChar" minOccurs="0"> 
<xs : comp 1 exType> 

<xs:attribute name="horizontal" type="xs: integer" use="requi 

red"/) 

<xs:attribute name=" vertical" type="xs: integer" use="require 

d"/> 

</xs : comp 1 exType> 
</xs: element) 

<xs:element name="BitPerPixel" type="xs: integer" minOccurs="0" 

/> 

<xs:element name="PointingResolution" type="xs: string" minOccu 

rs="0"/> 

</xs: sequence) 
</xs : comp 1 exType> 
</xs: element) 

<xs: element name=" Support" minOccurs="0"> 
<xs:complexType> 
<xs: sequence minOccurs="0" maxOccurs=" unbounded") 
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<xs: element name="Color" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Capability" type="xs: boo lean" use="requi 

red7> 

</xs : corap 1 exType> 
</xs: element) 

<xs:element name=" Text Input" minOccurs="0"> 
<xs:complexType> 
<xs:attribute name="Capability" type="xs:boolean" use="requi 

red"/> 

</xs : comp 1 exType> 
</xs: element) 

<xs: element name="lmagelnput" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Capability" type="xs: boo lean" use="requi 

red"/> 

</xs : comp 1 exType> 
</xs: element) 

<xs: element name="VoiceInput" minOccurs="0"> 
<xs:complexType> 
<xs:attribute name="Capability" type="xs: boo lean" use="requi 

red"/> 

</xs : comp 1 exType> 
</xs: element) 

<xs: element name="Sof tKey" minOccurs="0"> 
<xs:complexType> 

<xs: attribute name="Capability" type="xs: boolean" use="requi 

red"/) 

</xs:complexType> 

3 4 2003-3041534 



#2 00 2-127160 

</xs:element> 

<xs: element name="SoundOutput" minOccurs="0"> 
<xs:complexType> 

<xs: attribute name="Capability" type="xs: boo lean" use="requi 

red"/> 

</xs:complexType> 
</xs:element> 
</xs: sequence) 
</xs : comp 1 exType> 
</xs:element> 

<xs: element name="AssitHardware" minOccurs="0"> 
<xs:complexType> 

<xs: sequence min0ccurs="0" maxOccurs="unbounded"> 
<xs: element name="SmartCard" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name=" Vendor" type="xs: string" use="optional"/ 

> 

<xs:attribute name="Moder type="xs: string" use="required"/> 
</xs:complexType> 
</xs:element> 

<xs: element name="HardKey" minOccurs="0"> 
<xs:complexType> 

<xs: attribute name="type" type="xs: string" use="required"/> 
</xs:complexType> 
</xs: element) 
</xs: sequence) 
</xs:complexType> 
</xs: element) 
</xs: sequence) 
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</xs:complexType> 
</xs: element) 

<xs: element name="Sof tware" minOccurs="0"> 
<xs:complexType> 
<xs: sequence maxOccurs="unbounded"> 
<xs: element name="0S" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Vendor" type="xs: string" use="optional"/> 
<xs: attribute name="Name" type="xs: string" use="required"/> 
<xs: attribute name=" Vers ion" type="xs: float" use="required"/> 
<xs:attribute name="SerialNo" type="xs:nonNegativeInteger" use= 
"optional"/) 

</xs:complexType> 
</xs:element> 

<xs: element name="VM" minOccurs="0"> 
<xs:complexType> 
<xs:attribute name="Vendor" type="xs: string" use="required"/> 
<xs: attribute name="Name" type="xs: string" use="required"/> 
<xs:attribute name=" Vers ion" type="xs: string" use="required"/> 
</xs:complexType> 
</xs: element) 

<xs: element name="Firmware" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Vendor" type="xs: string" use="required"/> 
<xs:attribute name="Name" type="xs: string" use="required"/> 
<xs:attribute name="Version" type="xs: string" use="required"/> 
</xs:complexType> 
</xs: element) 

<xs: element name="Support" minOccurs="0"> 
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<xs:complexType> 

<xs: sequence minOccurs="O n maxOccurs=" unbounded") 
<xs: element name=" Down load" minOccurs="0"> 
<xs:complexType> 

<xs: attribute name="Capability" type="xs: boo lean" use="requi 

red"/> 

</xs:complexType> 
</xs: element) 

<xs: element name="Browser" minOccurs="0"> 
<xs:complexType> 
<xs: attribute name="Name" type="xs: string" use=" required"/) 
<xs:attribute name="Version" type="xs: float" use=" required"/ 

> 

</xs : comp 1 exType> 
</xs: element) 
</xs: sequence) 
</xs : comp 1 exType) 
</xs: element) 
</xs: sequence) 
</xs:complexType> 
</xs: element) 

<xs: element name="System" minOccurs="0"> 
<xs:complexType> 
<xs: sequence maxOccurs=" unbounded") 
<xs: element name="General" minOccurs="0"> 
<xs:complexType> 
<xs:sequence minOccurs="0"> 
<xs: element name=" Modules" minOccurs="0"> 
<xs:complexType> 
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<xs:attribute name="ModuleID" type="xs:unsignedlnt'' use="req 

uired"/> 

<xs:attribute name="Processing" type="xs: boo lean" use="requi 

red"/> 

</xs : comp 1 exType> 
</xs: element) 

<xs: element name="Components" minOccurs="0"> 
<xs:complexType> 
<xs:attribute name="ComponentID" type="xs:unsignedlnt" use=" 

required"/) 

<xs: attribute name=" Interconnect" type="xs: boo lean" use="req 

uired"/> 

</xs : comp 1 exType> 
</xs:element> 

<xs: element name="Conf igration" minOccurs="0"> 
<xs:complexType> 

<xs: attribute name="Option" type="xs: boo lean" use=" required" 

/> 

</xs:complexType> 
</xs:element> 
</xs:sequence> 
</xs : comp 1 exType> 
</xs:element> 

<xs: element name="IPMP" minOccurs="0"> 
<xs:complexType> 
<xs: sequence minOccurs="0"> 

<xs: element name="ResidingTools" minOccurs="0" maxOccurs="unbo 

unded"> 

<xs:complexType> 
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<xs:attribute name="ToolID" type="xs:unsignedInt"/> 
</xs:complexType> 
</xs:element> 

<xs: element name="RDDREL" minOccurs="0"> 
<xs:complexType> 
<xs:attribute name="Capability" type="xs: boo lean" use="requi 

red"/> 

</xs : comp 1 exType> 
</xs:element> 
</xs:sequence> 
</xs:complexType> 
</xs:element> 
</xs:sequence> 
</xs : comp 1 exType> 
</xs:element> 

<xs: element name="CodingCapability" minOccurs="0"> 
<xs:complexType> 
<xs: sequence maxOccurs="unbounded"> 
<xs:element name=" Audio" minOccurs="0"> 
<xs:complexType> 
<xs:choice> 

<xs: element name="MPEG"> 
<xs:complexType> 
<xs: sequence maxOccurs=" unbounded") 
<xs:element name="MPEG-l" minOccurs="0"> 
<xs : comp 1 exType> 
<xs: sequence) 
<xs: element name="Layer"> 
<xs:simpleType> 
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<xs: restrict ion base="xs: string") 
<xs: enumeration value=T/> 
<xs: enumeration value="H"/> 
<xs: enumeration value="Iir/> 
</xs: restriction) 
</xs:simpleType> 
</xs:element> 
</xs: sequence) 
</xs:complexType> 
</xs:element> 

<xs: element name="MPEG-2 w minOccurs="0"> 
<xs:complexType> 
<xs:choice> 
<xs: element name="LowSampl ingRateLayer") 
<xs:simpleType> 
<xs: restrict ion base="xs: string") 
<xs: enumeration value="I"/> 
<xs: enumeration value="H"/> 
<xs: enumeration value="IH"/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs: element name="BackwardCompatibleMCLayer"> 
<xs:simpleType> 
<xs : restr i ct i on base="xs : str ing" > 
<xs: enumeration value="I"/> 
<xs: enumeration value="H"/> 
<xs: enumeration value="m"/> 
</xs:restriction> 
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</xs:simpleType> 
</xs:element> 
<xs: element name="AAC' , > 
<xs:simpleType> 
<xs: restrict ion base="xs: string" > 
<xs : enumerat i on value="LowComp 1 exi ty" /> 
<xs: enumeration value="MainProf ile"/> 
<xs : enumerat i on va 1 ue=" Samp 1 i ngRateSca 1 eab 1 ePr of i 1 e" / 

<xs: enumerat ion value=""/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 
</xs:choice> 
</xs: complexType> 
</xs:element> 

<xs: element name="MPEG-4" minOccurs="0"> 
<xs:complexType> 
<xs:choice> 
<xs : e 1 emen t name=" Synthet i cPr of i 1 e" > 
<xs:simpleType> 
<xs: restriction base="xs:string"> 
<xs: enumerat ion value="Levell"/> 
<xs: enumerat ion value="Level2 M /> 
<xs: enumerat ion value="Level3"/> 
</xs: restriction 
</xs:simpleType> 
</xs: element) 

<xs: element name="SpeechProf i le"> 
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<xs:simpleType> 

<xs: restrict ion base="xs:string"> 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2 n /> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 emen t name=" Sea 1 ab 1 ePr of i 1 e" > 
<xs:simpleType> 

<xs: restriction base="xs:string"> 
<xs: enumeration value="Levell"/> 
<xs remuneration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4"/> 

</xs:restriction> 

i 

</xs:simpleType> 
</xs:element> 

<xs: element name="MainProf ile"> 
<xs:simpleType> 
<xs : r estr i ct i on base=" xs : st r i ng" > 
<xs : enumer at i on va 1 ue=" Leve 1 1"/> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4' , /> 
</xs: restrict ion> 
</xs:simpleType> 
</xs:element> 

<xs: element name="HighQul ityProf i le"> 
<xs:simpleType> 
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<xs : restr i ct i on base=" xs : str i ng" > 

<xs: enumeration value="Levell"/> 

<xs: enumeration value="Level2"/> 

<xs: enumeration value="Level3"/> 

<xs: enumeration value="Level4"/> 

<xs: enumeration value="Level5"/> 

<xs: enumeration value="Level6"/> 

<xs: enumeration value="Level7"/> 

<xs: enumeration value="Level8"/> 
</xs: restr iction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 emen t name=" LowDe 1 ayPr of i 1 e" > 
<xs:simpleType> 
<xs: restrict ion base="xs: str ing"> 
<xs: enumeration value="Levell'7> 
<xs: enumeration value="Level2'7> 
<xs : enumer at i on. va 1 ue=" Leve 1 3" /> 
<xs: enumerat i on va lue="Leve 1 4"/> 
<xs: enumeration value="Level5"/> 
<xs: enumeration value="Level6"/> 
<xs: enumerat ion value="Level7'7> 
<xs: enumeration value="Level8"/> 
</xs: restriction) 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name="Natur a lPr of i 1 e" > 
<xs:simpleType> 

<xs : r es tr i ct i on base=" xs : str i ng" > 
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<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name=" Mob i 1 elnternetwork ingProf i 1 e" > 
<xs:simpleType> 
<xs: restriction base="xs:string"> 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4"/> 
<xs: enumeration value="Level5"/> 
<xs: enumeration value="Level6"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 
</xs:choice> 
</xs:complexType> 
</xs:element> 
</xs:sequence> 
</xs:compiexType> 
</xs: element) 
<xs: element name=" ITU-T" > 
<xs:simpleType> 

<xs: restrict ion base="xs:string"> 
<xs: enumeration value="G.723"/> 
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<xs: enumeration value="G.723.1"/> 
<xs: enumeration value="G.726"/> 
<xs: enumeration value="G.728"/> 
<xs: enumeration value="G.729"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs: element name="OtherCoding"> 
<xs:simpleType> 
<xs : restr i ct i on base="xs : str ing" > 
<xs: enumeration value="AC3"/> 
<xs: enumeration value="DTS"/> 
<xs: enumeration value="AMR"/> 
<xs: enumeration value="LPCM"/> 
<xs: enumeration value=" ATRAC" /> 
<xs: enumeration value="ATRAC2"/> 
<xs: enumerat ion value="ATRAC3" /> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 
</xs:choice> 
</xs:complexType> 
</xs:element> 

<xs: element name="Video" minOccurs="0"> 
<xs:complexType> 
<xs:choice> 
<xs: element name="MPEG"> 
<xs:complexType> 
<xs : sequence maxOccur s=" unbounded" > 
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<xs: element name="MPEG-r type="xs:boolean" minOccurs="0"/> 
<xs: element name="MPEG-2" minOccurs="0"> 
<xs:complexType> 
<xs:choice> 
<xs : e 1 emen t name=" S i mp 1 eProf i 1 e" > 
<xs:simpleType> 
<xs:restriction base="xs: string") 
<xs: enumeration value="MainLevel n /> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs: element name="MainProf ile") 
<xs:simpleType> 
<xs : r es t r i ct i on base=" xs : str i ng" > 
<xs : enumer at i on va lue="LowLeve 1" /> 
<xs: enumeration value="MainLevel"/> 
<xs: enumeration value="Highl440Lever/> 
<xs : enumer at i on va 1 ue= " H i ghLeve 1" /> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs : e 1 ement name=" SNRSca 1 ab 1 ePr of i 1 e" > 
<xs:simpleType> 
<xs: restriction base="xs: string") 
<xs : enumer at i on va 1 ue="LowLeve 1 " /> 
<xs: enumeration value="MainLever/> 
</xs: restriction) 
</xs:simpleType> 
</xs: element) 
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<xs : e 1 ement name=" Spa t i a 1 Sea 1 ab 1 ePr of i 1 e" > 
<xs:simpleType> 

<xs: restrict ion base="xs:string"> 
<xs remuneration value="MainLever/> 
<xs : enumer at i on va 1 ue=" H i ghl440Leve 1 " /> 
<xs : enumer a t i on va 1 ue=" H i ghLeve 1 " /> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs: element name="HighProf ile"> 
<xs:simpleType> 

<xs:restriction base="xs:string"> 
<xs: enumeration value="MainLevel"/> 
<xs: enumeration value= n Highl440Level"/> 
<xs: enumeration value="HighLeveP/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 emen t name=" Mu 1 1 i v i ewPr of i 1 e" > 
<xs:simpleType> 

<xs : restr i ct i on base="xs: str ing"> 
<xs : enumer at i on va 1 ue=" Ma i nLeve l"/> 
</xs: restriction 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name=" V422Pr of i 1 e" > 
<xs:simpleType> 

<xs: restrict ion base="xs:string"> 
<xs : enumer at i on va lue=" Ma i nLeve 1" /> 
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</xs: restriction 
</xs:simpleType> 
</xs:element> 
</xs:choice> 
</xs : comp 1 exType> 
</xs:element> 

<xs: element name="MPEG-4" minOccurs="0"> 
<xs:complexType> 
<xs: choice) 
<xs : e 1 ement name=" S i mp 1 ePr of i 1 e" > 
<xs:simpleType> 
<xs: restrict ion base="xs:string"> 
<xs: enumeration value="LevelO"/> 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2 M /> 
<xs: enumeration value="Level3"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name=" Sea 1 ab I ePr of i 1 e" > 
<xs:simpleType> 
<xs: restrict ion base="xs:string"> 
<xs: enumeration value="Levell'7> 
<xs : enumer at i on va lue="Leve 12" /> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name=" AdvancedS i mp 1 ePr of i 1 e" > 
<xs:simpleType> 
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<xs: restriction base="xs: string" > 
<xs: enumeration value="LevelO"/> 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4"/> 
<xs: enumeration value="Level5"/> 

</xs: restriction) 
</xs:simpleType> 
</xs:element> 

<xs: element name="CoreProf ile"> 
<xs:simpleType> 
<xs: restriction base="xs: string") 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
</xs: restrict ion> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 emen t name=" Cor eSca 1 ab 1 ePr of i 1 e" > 
<xs:simpleType> 
<xs: restr ict ion base="xs: str ing"> 
<xs : enumerat i on va lue="Leve 1 1" /> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
</xs: restr ict ion> 
</xs:simpleType> 
</xs: element) 

<xs : e 1 ement name=" AdvancedCorePr of i 1 e" > 
<xs:simpleType> 
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<xs: restrict ion base="xs: string") 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs: element name="MainProf ile") 
<xs:simpleType> • 

<xs: restrict ion base="xs: string") 
<xs: enumeration value="Level2*7> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name=" Nb i tPr of i 1 e" > 
<xs:simpleType> 

<xs: restriction base="xs: string") 
<xs : enumerat i on va lue="Leve 12"/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs : e 1 ement name=" AdvancedRea 1 T i meS i mp 1 ePr of i 1 e" > 
<xs:simpleType> 

<xs : r es tr i ct i on base=" xs : str ing" > 
<xs : enumer at i on va 1 ue=" Leve 1 1 " /> 
<xs: enumerat ion value="Level2"/> 
<xs: enumerat ion value="Level3 w /> 
<xs: enumerat ion value="Level4"/> 
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</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs : e lement name=" AdvancedCodingEf f i c i encyPr of i 1 e" > 
<xs:simpleType> 

<xs : r est r i ct i on base=" xs : str i ng" > 
<xs: enumeration value="Levell ,, /> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs : enumer at i on va 1 ue="Leve 1 4" /> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs : e 1 emen t name=" S i mp 1 eS tud i oPr of i 1 e" > 
<xs:simpleType> 

<xs : r es tr i ct i on base=" xs : st r i ng" > 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name="Cor eStud i oPr of i 1 e" > 
<xs:simpleType> 

<xs: restrict ion base="xs: string" > 
<xs : enumerat i on va lue="Leve 1 1" /> 
<xs: enumeration value="Level2"/> 
<xs : enumerat ion va 1 ue=" Leve 1 3"/> 
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<xs: enumeration value="Level4"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs: element name="FGSProf ile") 
<xs:simpleType> 

<xs: restriction base="xs: string") 
<xs: enumeration value="LevelO"/> 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
<xs: enumeration value="Level3"/> 
<xs: enumeration value="Level4"/> 
<xs: enumeration value="Level5"/> 

</xs: restriction) 
</xs:simpleType> 
</xs: element) 

<xs : e 1 ement name=" S i mp 1 eFaceAn i ma t i onPr of i 1 e" > 
<xs:simpleType> 

<xs : restr i ct i on base="xs : str ing" > 
<xs: enumeration value="Levell"/> 
<xs : enumer a t i on va 1 ue=" Leve 12"/) 
</xs: restriction) 
</xs:simpleType> 
</xs: element) 

<xs : e 1 ement name=" S i mp 1 eFBAPr of i 1 e" > 
<xs:simpleType> 

<xs : restr i ct i on base=" xs : str ing" > 
<xs : enumer at i on va 1 ue=" Leve 1 1" /> 
<xs: enumeration value="Level2"/> 
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</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name="Bas i cAn i ma tedTextureProf i 1 e" > 
<xs:simpleType> 

<xs : re'str i ct i on base="xs : str ing" > 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name=" Sea 1 ab 1 eTextur ePr of i 1 e" > 
<xs:simpleType> 

<xs: restrict ion base="xs:string"> 
<xs: enumeration value="Levell"/> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name=" AdvancedScalabl eTextureProf i 1 e"> 
<xs:simpleType> 

<xs : restr i ct i on base="xs : str ing" > 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
<xs : enumer a t i on va 1 ue= " Leve 1 3"/ > 
</xs: restriction 
</xs:simpleType> 
</xs:element> 

<xs : e 1 ement name="Hybr i dPr of i 1 e"> 
<xs:simpleType> 
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<xs: restrict ion base="xs: string") 
<xs: enumeration value="Levell"/> 
<xs: enumeration value="Level2"/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 
</xs: choice) 
</xs : comp 1 exType> 
</xs: element) 
</xs: sequence) 
</xs : comp 1 exType) 
</xs: element) 
<xs: element name="ITU_T"> 
<xs:simpleType> 

<xs : r est r i ct i on base=" xs : str i ng" > 
<xs: enumeration value="H26r7> 
<xs: enumeration value= n H263"/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs: element name="M-JPEG"> 
<xs:simpleType> 

<xs: restrict ion base="xs: string") 
<xs: enumeration value="mjp2Prof i le"/> 
<xs: enumeration value="mj2sProf i le"/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 

<xs: element name="OtherCoding"> 



ffifiE# 2003-3041534 



#2002-127160 



<xs:simpleType> 
<xs : r es tr i c t i on base=" xs : s t r i ng" > 
<xs: enumeration value="RealVideo"/> 
<xs: enumeration value="WMV"/> 
<xs : enumer at i on va lue=" Qui ckT i me" /> 
</xs:restriction> 
</xs:simpleType> 
</xs:element> 
</xs:choice> 
</xs:complexType> 
</xs:element> 

<xs:element name="ImageGraphics" minOccurs^O^ 
<xs:simpleType> 
<xs: restr ict i on base="xs : str ing"> 
<xs: enumeration value=" JPEG"/> 
<xs: enumeration value="JPEG2000"/> 
<xs: enumeration value="TIFF"/> 
<xs: enumeration value="GIF"/> 
<xs: enumeration value="XBM"/> 
<xs: enumeration value="PNG"/> 
<xs: enumeration value=""/> 
</xs: restriction 
</xs:simpleType> 
</xs:element> 

<xs: element name="Text" minOccurs="0"> 
<xs:complexType> 
<xs:choice> 

<xs:element name=" ASCII" type="xs:boolean"/> 
<xs: element name="Non-ASGII"> 
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/> 



/> 



<xs:simpIeType> 

<xs: restrict ion base="xs: string") 
<xs: enumeration value="HTML"/> 
<xs : enumer a t i on va 1 ue= " I SO-885 9-1 " /> 
<xs : enumer at i on va 1 ue=" Shif t_JIS"/> 
</xs:restriction> 
</xs:simpleType> 
</xs: element) 
</xs: choice) 
- </xs:complexType> 
</xs: element) 

<xs: element name="Con'trolTerm" minOccurs="0"> 
<xs:complexType> 

<xs: sequence maxOccurs=" unbounded") 
<xs: element name="DisplayflinSize" minOccurs="0"> 
<xs:complexType> 

<xs:attribute name="Width" type="xs: integer" use=" required"/ 

<xs:attribute name="Height" type="xs: integer" use=" required" 

</xs:complexType> 
</xs: element) 

<xs: element name="PictureSize" minOccurs="0"> 
<xs:complexType> 
<xs:attribute name="Width" type="xs: integer" use=" required"/ 

<xs:attribute name="Height" type="xs: integer" use=" required" 

</xs:complexType> 
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</xs:element> 

<xs:element name="Bitrate" type="xs: integer" minOccurs="0"/> 
<xs:element name=" Buffers ize" type="xs: integer" minOccurs="0"/ 

> 

<xs:element name="FrameRate" type="xs: integer" minOccurs="0"/> 
</xs:sequence> 
</xs: complexType> 
</xs:element> 
</xs:sequence> 
</xs : comp 1 exType> 
</xs:element> 
</xs:sequence> 
</xs : comp 1 exType> 
</xs:element> 
</xs:schema> 

[0 116] 

[0 117] 

^M^mmt^tc-mzm^^r^v^-i/ay^^nm^^^^hKi-^^ 

[0 118] 
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